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TO  THE 


RIGHT  HON.  SIR  JOSEPH  BANKS, 

Baronet  and  Knight  of  the  Bath,  Prefident  of  the 
Royal  Society,  &c.  &c.  &c. 

SIR, 

IN  presenting  this  volume  to  you,-  I 
beg  leave  to  say  a  few  words  on  the  views  with 
which  it  was  written,  and  the  circumstances  that 
gave  rise  to  the  publication. 

About  eighteen  years  ago,  when  1  was  at 
Edinburgh,  it  fell  to  my  lot  to  write  a  paper  on 
the  influence  of  cold  on  the  living  body,  for  one 
of  the  societies  of  students,  of  which  I  was  a 
member.  In  defending  my  speculations  against 
some  ingenious  opponents,  a  perpetual  contra- 
diction occurred  as  to  facts,  which  a  reference 
to  original  authorities,  did  not  enable  me  to  re- 
move; for  I  discovered,  that  the  accounts  given 
of  the  temperature  of  the  human  body  under  dis- 
ease, even  by  the  most  approved  authors,  are,  with 
a  few  exceptions,  founded,  not  on  any  exact  mea- 
surement of  heat,  but  on  the  sensations  of  the 
patient  himself,,  or  his  attendants. 
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Impressed  with  the  belief,  that  till  more  ac- 
curate information  should  be  obtained  respecting 
the  actual  temperature  in  different  circumstances 
of  health,  and  disease,  no  permanent  theory  of 
vital  motion  could  be  established,  nor  any  certain 
progress  made  in  the  treatment  of  those  diseases  in 
which  the  temperature  is  diminished  or  increased, 
I  have  occasionally .  since  that  time,  observed 
and  recorded  such  facts  as  related  to  the  sub- 
ject; intending,  one  day  or  other,  to  lay  my 
observations  before  the  public,  if  they  acquired 
an  importance  that  deserved  attention.  In  the 
outset  of  thi3  undertaking,  nothing  seemed  want- 
ing but  accurate  thermometers,  and  a  mode- 
rate portion  of  time  and  attention ;  and  I  em- 
braced in  imagination  the  whole  effects  of  tem- 
perature upon  health  and  disease ;— a  range  of 
inquiry  which  experience  has  convinced  me  it 
would  be  temerity  and  folly  to  hope  to  go  through. 
In  this  general  view  of  the  subject,  some  valuable 
communications  have  however  been  made  to  me 
by  my  much  respected  friend  Dr.  Percival ; 
which  do  not  apply  to  the  particulars  treat- 
ed of  in  the  following  volume,  but  which  I 
am  not  without  the  hopes  of  specifying  at  some 
future  period,  when  I  may  have  occasion  to  em- 
ploy them. 


Though  I  have  some  time  seen,  that  the 
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delay  of  publishing  till  my  original  plan  was 
executed,  was  likely  to  render  my  labours 
wholly  abortive,  or  to  convert  the  imperfect 
product  from  a  gift  into  a  legacy  ;  yet  I  should 
not  have  given  to  the  world  so  detached  and  un- 
finished a  work  as  the  present,  according  to  the 
views  I  had  originally  entertained,  but  for  the 
circumstances  I  am  about  to  relate. 

By  the  accounts  received  at  the  beginning 
of  the  present  year,  the  fever  of  the  West  Indies 
appeared  to  continue  its  desolating  progress  with 
little  abatement,  and  in  America  to  be  begin- 
ning its  ravages  anew. — With  this  pestilence, 
science  seemed  hitherto  to  have  contended,  in 
a  great  measure,  in  vain,  and  new  methods 
of  opposing  it,  were  not  merely  justifiable,  but 
requisite.  At  this  time  an  account  of  the 
success  of  the  nitric  acid  in  Lues  and  Hepatitis,  as- 
employed  by  your  correspondent  Mr.  Scott,  of 
Bengal,  was  through  your  meana  given  to  the  pub- 
lic. His  theory,  suggested  by  the  new  chemistry, 
did  not  appear  promising  ;  but  it  was  neither  wise 
nor  candid  to  reject  his  experience,  on  that  ac- 
count. The  first  trials  which  I  made  of  his  prac- 
tice persuaded  me,  that,  though  the  success  of  the 
nitric  acid  might  have  been  exaggerated  by  a 
Avarm  imagination  and  a  benevolent  heart,  it 
assuredly  did  succeed  in  certain  cases  of  the  dis- 
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eases  in  question,  and  that  a  remedy  of  considera- 
ble power,  and  of  perfect  safety,  was  introduced 
into  medicine.  These  opinions  subsequent  ex- 
perience has  served  to  confirm.  In  the  fever  of 
the  West  Indies  mercury  had  been  much  employ- 
ed, and  though  different  notions  were  entertain- 
ed  of  its  mode  of  operation,  it  seemed  on  the 
whole  the  most  approved  remedy.  Since  the 
nitric  acid  appeared  to  be  a  substitute  for  mercury 
in  other  cases,  it  seemed  reasonable  to  try  its 
effects  in  this  fatal  fever.  I  suggested  this  prac- 
tice by  letter  to  some  practitioners  in  the  West 
Indies,  and  I  submitted  my  notions  on  the  subject 
to  you  ;  sensible  that  your  character  and  station 
might  bring  that  into  immediate  notice,  which 
the  influence  of  a  private  individual  could  but 
slowly  effect.— Whatever  difference  there  might 
be  in  some  of  our  opinions,  I  was  confident  there 
was  none  in  our  wishes  for  alleviating  human 
misery,  and  mitigating  the  destruction  of  this  de- 
solating war.  Your  conduct  even  exceeded  my 
expectation. 

Our  correspondence  on  this  occasion  turned 
my  views  to  the  other  means  of  opposing  this 
pestilence.  Ablution  with  cold  water  in  fever 
had  been  so  long  employed  at  the  hospital  here, 
and  in  private  practice,  by  my  friends  and  col- 
leagues Dr.  Branclreth  and  Dr.  Gerard,  as  well 
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as  myself,  that  it  was  become  general  in  Liver- 
pool, and  common  in  the  county  of  Lancaster. 
So  long  ago  as  the  year  1791,  a  general  state- 
ment by  Dr.  Brandreth  of  its  advantages  had 
been  published  by  Dr.  Duncan,  in  the  Medical 
Commentaries  of  that  year.  It  had  also  been 
noticed  by  me  in  the  philosophical  transactions 
for  1792,  (see  Appendix,  No.  II.  p.  39)  and  I 
had  repeatedly  mentioned  it  in  private  corres- 
pondence ;  it  had  often  been  recommended  to  the 
surgeons  of  African  ships  in  those  examinations 
required  by  the  legislature,  and  which  are  chiefly 
made  by  the  physicians  and  surgeons  of  our 
hospital.  On  different  occasions  likewise  I  had 
not  only  explained,  but  exhibited  the  practice, 
to  practitioners  from  a  distance,  and  particularly 
to  one  or  two  going  to  the  West  Indies.  A  me- 
thod of  treatment  so  bold  and  so  contrary  to 
common  prejudices,  made  however,  as  it  appears, 
slow  progress.  The  mode  of  operation  of  our 
remedy  has  been  misapprehended ;  the  proper 
period  for  using  it  has  not  been  understood  ;  and 
on  some  occasions  having  been  resorted  to  im- 
properly, the  consequences  have  brought  it  into 
disrepute.  Reflecting  on  these  circumstances, 
and  exposed  by  situation  to  the  re-iterated  sounds 
of  death  from  the  Western  world,  my  decision 
was  speedily  made :  I  resolved  no  longer  to  delay 
an  account  of  our  treatment  of  fever,  in  the  ex- 
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pectation  of  including  it  in  a  larger  field  of  dis* 
cussion,  and  of  presenting  it  in  a  form  more  con- 
ducive to  reputation  ;  and  the  fruit  of  this  deter- 
mination is  the  work  now  presented  to  you.  In 
treating  my  subjects,  perspicuity  has  been  studied 
rather  than  rigorous  method  ;  I  have  every  where 
endeavoured  to  make  my  steps  so  plain,  that  they 
may  be  distinctly  traced  ;  the  most  important 
points  are  impressed  again  and  again  to  guard 
against  mistake  ;  my  thermometrical  observations 
have  enabled  me  to  give  a  precision  to  the  direc- 
tions for  the  use  of  the  affusion  of  cold  water 
which  otherwise  they  could  not  have  had  ;  and, 
if  I  do  not  natter  myself,  have  laid  a  foundation 
for  my  reasonings,  which  speculations  on  fever 
have  seldom  possessed.    I  have  guarded  against 
the  unnecessary  use  of  technical  as  well  as  of 
general  expressions.    It  were  better  perhaps  that 
medicine,  like  other  branches  of  natural  know- 
ledge, were  brought  from  its  hiding-place,  and 
exhibited  in  the  simplicity  of  science  and  the 
nakedness  of  truth.    If  it  had  been  in  my  choice 
I  would  not  have  adopted  the  language  of  theoiy, 
like  Boerhaave,  or  Sydenham ;  but  have  exhibi- 
ted a  medical  work  in  the  phraseology  that  Bacon 
had  he  lived  in  our  days,  might  have  used.  Un- 
fortunately in  the  present  state  of  medical  know- 
ledge, wholly  to  avoid  the  language  of  theory  is 
impossible.    The  corruptions  of  false  doctrines 
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must  remain  more  or  less,  in  our  phraseology, 
after  the  doctrines  themselves  are  exploded ;  since 
custom  has  rendered  the  expressions  in  which 
they  are  found,  intelligible,  and  human  sagacity 
has  not  yet  discovered  those  first  principles  of 
living  motion  by  which  the  doctrines  and  the 
language  of  physiology  might  at  once  be  reform- 
ed. Hence  the  term  re-action  is  applied  to  certain 
motions  of  life,  though  in  a  sense  very  different 
from  that  in  which  it  is  used  in  the  science  of  in- 
animate motion  from  which  it  is  borrowed  ;  and 
such  words  as  tone  wi  1  still  be  found  in  the  fol- 
lowing pages,  though  the  theory  that  introduced 
them  into  medicine  be  universally  abandoned.  The 
rise  of  such  expressions  is  however  an  evil,  jus- 
tified only  by  necessity  ;  and  I  have  endeavoured 
to  avoid  it  as  much  as  lay  in  my  power. 

Possibly  this  notice  may  procure  me  some 
readers  among  men  of  general  science  ;  and  this 
I  confess  to  be  one  of  my  objects  in  dedicating 
the  work  to  you.  It  is  naturally  an  author's  wish 
that  his  book  may  be  read  by  those  who  can  ap- 
preciate it,  and  who  from  their  situations  may 
have  it  in  their  power  to  bring  its  precepts  into 
practice.  In  both  these  points  of  view  I  appeal 
to  you — to  your  scientific  knowledge,  and  to  your 
generous  heart.  The  work  that  I  address  to  you 
is  in  a  great  measure  practical.    A  man  of  genius 
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at  the  head  of  a  fleet  or  army,  would  probably 
And  little  difficulty  in  understanding  it ;  and 
possibly,  if  he  understood  it,  there  might  be  oc- 
casions on  which  it  would  afford  scope  to  his  hu- 
manity and  patriotism.  But  whatever  be  its  fate 
with  men  professedly  military,  I  trust  it  will  not 
be  overlooked  by  the  medical  practitioners  of  our 
fleets  and  armies  ;  a  most  meritorious  class  of  the 
profession,  to  whom  a  great  part  of  the  improve- 
ments in  the  modern  practice  of  medicine  is  to 
be  ascribed. 

Conceiving  that  the  circulation  of  this  vo- 
lume, as  well  as  its  usefulness,  might  be  extended 
by  connecting  the  history  of  the  affusion  of  cold 
water  in  fever,  with  other  views  of  the  same  re- 
medy, and  with  a  few  observations  on  the  other 
remedies  in  fever,  I  have  entered  upon  these  points, 
without  any  very  strict  regard  to  method ;  and 
have  been  insensibly  led  to  speak  of  some  of  the 
operations  of  temperature  on  the  body  in  health, 
a  subject  which  I  had  reserved.  Such  as  it  is, 
this  volume  may  serve  as  the  first  of  a  series  on 
similar  subjects,  if  I  should  ever  write  them ; 
and  it  may,  I  hope,  stand  alone,  if  I  should 
write  no  more. 

I  am  sensible  that  some  of  these  particulars 
would  have  appeared  with  more  propriety  in  a 
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professed  preface ;  but  having  entered  on  certain 
explanations  in  my  address  to  you,  I  have  given 
the  whole  of  these  preliminary  observations  in 
the  same  form  ;  a  freedom  that  i  trust  you  will 
forgive. 

I  cannot  conclude  without  declaring  the  sense 
I  entertain  of  your  candour  and  politeness.  Ac- 
cept the  tribute  of  my  respect. — May  you  live 
long  to  cultivate  and  protect  the  sciences — the  sci- 
ences, whose  utility  is  beyond  dispute ;  whose 
progress  is  superior  to  obstruction ;  and  which, 
of  all  the  possessions  of  man,  seem  least  to  par- 
take of  the  imperfection  of  his  nature  ! 

I  have  the  honour  to  be, 
Sir, 

Your  faithful 
And  very  obedient  Servant, 
JAMES  CURRIE. 
Liverpool,         Oftober,  1797. 


ERRATA. 

Page  17,  line  6,  for  hour,  read  hours. 
39,  line  7,  after  difeafe  infert  bus. 

77,  note,  line  3d  from  the  bottom,  for  naufr.a,  read  naufea. 

78,  note,  line  10th  from  the  bottom,  for  mihe,  read  mihi. 
90,  for  fimiliar  read fimilar. 

92,  note,  bottom  line,  for  ancient,  read  aneientt. 

96,  line  6th  from  the  bottom,  for  fngidimijfimi,  read  frigidi/pmi '. 

  line  5,  for  deficit,  xe&&  defecit. 

105,  line  I,  ior  drank,  read  drunk.. 

 line  3d  from  the  bottom,  the  fame  correction. 

121,  line  6,  lor  ho,  read  not. 

— —  laft  word,  for  oivn,  read  how. 

127,  line  5th  from  the  bottom,  for  refriget at,  read  refrigeret. 
201,  line  2d  from  the  bottom,  (ox  by  for,  read  for  by. 
203,  line  t5,  for  / Ay,  read 

260,  line  4th  from  the  bottom,  after  into,  infert  a. 
268,  laft  line,  for  editiun,  read  edition 

Appendix,  page  46,  line  6th,  for  gentlemen,  read  gentleman. 
N.  B.  Where  perfpiration  is  employed  in  the  following  volume  without  any 
adnoun,  it  is  fenftble  perfpiration  or  fweating  that  is  meant,  unlefs  where  the 
context  evidently  fhews  that  both  fenfrble  and  infenfible  perfpiration  are  included. 
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MEDICAL  REPORTS,  &c. 


CHAP.  I. 


Narrative  of  Dr.  Wright. 

IN  the  London  Medical  Journal  for  the  year  1786, 
Dr.  William  Wright,*  formerly  of  the  bland  of 
Jamaica,  gave  an  account  of  the  fuccefsful  treat- 
ment of  fome  cafes  of  fever  by  the  ablution  of  the 
patient  with  cold  water. 

"  On  the  ift  of  Auguft,  1777,"  fays  Dr. 
Wright,  «  I  embarked  in  a  fliip  bound  to  Liver- 
pool, and  failed  the  fame  evening  from  Montego 
Bay.  The  mailer  told  me  he  had  hired  feveral 
failors  on  the  fame  day  we  took  our  departure  ; 

B  one 
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one  of  whom  had  been  at  fick  quarters  on  more, 
and  was  now  but  in  a  convalefcent  ftate.    On  the 
23d  of  Auguft  we  were  in  the  latitude  of  Bermudas, 
and  had  had  a  very  heavy  gale  of  wind  for  three 
days,  when  the  above-mentioned  man  relapfed, 
and  had  a  fever,  with  fymptoms  of  the  greateft 
malignity.    I  attended  this  perfon  often,  but  could 
not  prevail  with  him  to  be  removed  from  a  dark 
and  confined  fituation,  to  a  more  airy  and  conve- 
nient part  of  the  (hip  ;  and  as  he  refufed  medicines, 
and  even  food,  he  died  on  the  eighth  day  of  his 
iilnefs. 

"  By  my  attention  to  the  fick  man  I  caught  the 
contagion,  and  began  to  be  indifpofed  on  the  5th 
o(  September,  and  the  following  is  a  narrative  of 
my  cafe,  extracted  from  notes  daily  marked  down  : 
I  had  been  many  years  in  Jamaica,  but,  except 
being  fomewhat  relaxed  by  the  climate,  and  fatigue 
of  bufinels,  I  ailed  nothing  when  1  embarked. 
This  circumftance,  however,  might  perhaps  difpofe 
me  more  readily  to  receive  the  infection. 

"  Sept.  5th,  6th,  7th,  Small  rigors  now  and 
then— a  preternatural  heat  of  the  {kin— a  dull  pain 
in  the  forehead— the  pulfe  fmall  and  quick— a  lois 
of  appetite,  but  no  ficknefs  at  ftomach— the  tongue 
white  and  {limy-little  or  no  thirft-the  belly  regu- 
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lar — the  urine  pale,  and  rather  fcanty— in  the  night 
reftlefs,  with  ftarting  and  delirium. 

«  Sept.  8th,  Every  fymptom  aggravated,  with 
pains  in  the  loins  and  lower  limbs,  and  ftiflhefs  in 
the  thighs  and  hams. 

"  I  took  a  gentle  vomit  in  the  fecond  day  of 
this  illnefs,  and  next  morning  a  decoction  of  tama- 
rinds ;  at  bed-time,  an  opiate,  joined  with  antimo- 
nial  wine,  but  this  did  not  procure  lleep,  or  open 
the  pores  of  the  {km.  No  inflammatory  fymptoms 
being  prefent,  a  drachm  of  Peruvian  bark  was  taken 
every  hour  for  fix  hours  fucceffively,  and  now  and 
then  a  glafs  of  Port  wine,  but  with  no  apparent 
benefit.  When  upon  deck,  my  pains  were  greatly 
mitigated,  and  the  colder  the  air  the  better.  This 
circumftance,  and  the  failure  of  every  means  I  had 
tried,  encouraged  me  to  put  in  practice  on  myfelf 
what  I  had  often  wifhed  to  try  on  others,  in  fevers 
fimilar  to  my  own. 

"  Sept.  9th,  Having  given  the  neceflary  direc- 
tions, about  three  o'clock  in  the  afternoon,  1  flop- 
ped off  all  my  cloaths,  and  threw  a  fea-cloak  loofcly 
about  me  till  I  got  upon  the  deck,  when  the  cloak 
alfo  was  laid  afide  :  Three  buckets  full  of  fait  wa- 
ter were  then  thrown  at  once  on  me  ;  the  fhock  was 
great,  but  1  felt  immediate  relief.    The  head-ach 

B  z  and 


4 


and  other  pains  inftantly  abated,  and  a  fine  glow 
and  diaphorefis  fucceeded.  Towards  evening,  how- 
ever, the  febrile  fymptoms  threatened  a  return,  and 
I  had  again  recourfe  to  the  fame  method  as  before, 
with  the  fame  good  effect.  I  now  took  food  with 
an  appetite,  and  for  the  firfl  time  had  a  found 
night's  reft. 

"  Sept.  ioth,  No  fever,  but  a  little  uneafinefs 
in  the  hams  and  thighs — ufed  the  cold  bath  twice. 

"  Sept.  nth,  Every  fymptom  vaniflied,  but  to 
prevent  a  relapfe,  I  ufed  the  cold  bath  twice. 

"  Mr.  Thomas  Kirk,  a  young  gentleman,  paf- 
fenger  in  the  fame  fhip,  fell  fick  of  a  fever  on  the 
9th  of  Auguft.  His  fymptoms  were  nearly  fimilar 
to  mine,  and  having  taken  fome  medicines  without 
experiencing  relief,  he  was  defirous  of  trying  the 
cold  bath,  which,  with  my  approbation,  he  did  on 
the  nth  and  12th  of  September,  and,  by  this 
method,  was  happily  reftored  to  health.  He  lives 
at  this  time  (Jan  1786)  near  Liverpool." 

To  this  interefting  narrative,  Dr.  Wright  adds 
fome  general  obfervations  on  the  traces  that  are  to 
be  found  of  the  ufe  of  cold  water  internally  and  ex- 
ternally in  fevers,  in  feveral  works  ancient  and  mo- 
dern. 
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dern.  But  whether  he  Jiimfelf  purfued  this  pra&icc 
any  farther,  I  have  not  been  informed. 

Having  before  experienced  that  Dr.  Wright  was 
a  fafe  guide,*  I  immediately  on  reading  this  narra- 
tive, determined  on  following  his  practice  in  the 
prefent  inftance  ;  and  before  an  opportunity  occur- 
red of  carrying  my  intention  into  effecl:,  I  was  far- 
ther encouraged,  by  learning,  that  my  refpectable 
colleague,  Dr.  Brandreth,  had  employed  cold  water 
externally  in  fome  recent  cafes  of  fever  with  happy 
effects. 


•  *  See  a  paper  in  the  Memoirs  of  the  London  Medical  So- 
ciety, vol.  iii.  p.  147,  to  be  found  in  a  fubfequent  part  of 
this  volume. 
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CHAP.  II. 


HiJIory  of  a  fever  which  broke  out  in  the  Liverpool 

Infirmary. 

ON  the  9th  of  Dec.  1787,  a  contagious  fever  made 
its  appearance  in  the  Liverpool  Infirmary.  For 
fome  time  previoully  the  weather  had  been  extreme- 
ly cold,  and  the  difcipline  of  the  houfe,  owing  to 
caufes  which  it  is  unneceffary  to  mention,  had  been 
much  relaxed.    The  intenfity  of  the  cold  prevent- 
ed the  neceffary  degree  of  ventilation,  and  the  re- 
gulations for  the  prefervation  of  cleanlinefs  had  been 
in  fome  meafure  neglected.    Thefe  circumftances 
operated  particularly  on  one  of  the  wards  of  the 
eaftern  wing,  employed  as  a  lock-hofpital  for  fe- 
males, where  the  contagion  firft  appeared.  The 
fever  fpread  rapidly,  and  before  its  progrefs  could 
be  arrefted,  fixteeu  perfons  were  aflfeded,  of  which 
two  died.    Of  thefe  fixteen,  eight  were  under  my 
care.    On  this  occafion  1  ufed  for  the  firft  time  the 
affufion  of  cold  water,  in  the  manner  defcribed  by 
Dr.  Wright.    It  was  firft  tried  in  two  cafes  only, 

the 
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the  one  in  the  fecond,  the  other  in  the  fourth  day 
of  fever.    The  effetts  correfponded  exa&iy  with 
thofe  mentioned  by  him  to  have  occurred  in  his 
own  cafe  5  and  thus  encouraged,  the  remedy  was 
employed  in  five  other  cafes.    It  was  repeated  daily, 
and  of  thefe  feven  patients,  the  whole  recovered. — 
In  the  eighth  cafe,  the  afperfion  of  cold  water  feemed 
too  hazardous  a  pra&ice,  and  it  was  not  employed. 
The  ftrength  of  the  patient  was  much  impaired  by- 
lues,  and  at  the  time  of  catching  the  contagion,  (he 
laboured  under  ptyalifm.  T  was  not  then  aware 
that  this  laft  circumftance  formed  no  objection 
againft  the  cold  affufion,  and  in  a  lituation  fo  criti- 
cal, it  was  thought  imprudent  to  ufe  it.  The  ufual 
remedies  were  directed  for  this  patient,  particularly 
bark,  wine,  and  opium,  but  unfuccefsfully  ;  fhe 
died  on  the  1 6th  day  of  her  difeafe. 

From  this  lime  forth,  I  have  conftantly  wifhed 
to  employ  the  affufion  of  cold  water  in  every  cafe 
of  the  low  contagious  fever,  in  which  the  ftrength 
was  not  already  much  exhaufted ;  and  I  have  pre- 
ferved  a  regifter  of  a  hundred  and  fifty  three  cafes, 
in  which  the  cure  was  chiefly  trufted  to  this  reme- 
dy. Of  thefe,  ninety-four  occurred  in  the  hofpital 
in  the  four  years  fubfequent  to  the  period  already 
mentioned,  twenty- feven  in  private  pradice,  and 
thirty-two  in  the  30th  regiment  of  foot,  when  quar- 
tered in  Liverpool  in  the  year  1792.    Of  late  I 

have 
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have  not  thought  it  neceflary  to  regifter  all  the 
caies  in  which  this  remedy  has  been  employed. — 
Having  fatisfied  myfelf  of  its  extraordinary  efficacy, 
and  of  the  precautions  neceflary  in  ufing  it,  I  have 
.found  it  the  fhorter  method,  as  well  as  the  more 
inftrudhve,  to  record  the  inftances  in  which  it  has 
proved  unfuccefsful.  To  relate  the  whole  of  my  ex- 
perience would  be  a  tedious  and  an  ufelefs  labour. 
I  purpofe  to  digeft  the  refults  under  a  few  diftinct 
heads,  fupporting  and  illuftrating  each  general  pro- 
position by  an  ample  detail  of  cafes.  Before,  how- 
ever, this  preliminary  account  is  clofed,  it  will  be 
ufeful  to  enter  more  particularly  into  the  hiftory  of 
the  contagious  fever  which  broke  out  in  the  30th 
regiment,  becaufe  the  account  of  its  rife,  progrefs, 
treatment,  and  termination,  will  fupport  in  a  (Inking 
manner  rhe  doctrines  I  wifh  to  eftablilh,  and  if  I 
do  not  greatly  deceive  myfelf,  may  afford  important 
inftruction,  as  well  as  encouragement,  to  thofe  whofe 
duty  may  call  them  to  oppole  the  progrefs  of  conta- 
gious fever  in  fimilar  Situations. 


CHAP. 
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CHAP.  III. 


Hifiory  of  a  fever  which  occurred  in  the  §oth 

regiment. 

THE  30th  regiment,  as  is  ufual  with  troops  in 
Liverpool,  was  billetted  in  the  town,  but  paraded 
and  mounted  guard  in  the  fort,  fituated  north  of 
the  town,  and  on  the  banks  of  the  river.  The  ge- 
neral guard-room  had  been  ufed  previous  to  the 
arrival  of  the  30th,  as  a  place  of  confinement  for 
deferters ;  it  was  extremely  clofe  and  dirty,  and  un- 
der it  was  a  cellar,  which  in  the  winter  had  been 
full  of  water.  This  water  was  now  half  evaporated, 
and  from  the  furface  iffued  offenfive  exhalations. 

In  a  dark,  narrow,  and  unventilated  cell,  off 
the  guard-room,  it  was  ufual  to  confine  fuch  men 
as  were  fent  to  the  guard  for  mifbehaviour,  and 
about  the  beginning  of  June  (1792)  feveral  men  had 
been  tout  up  in  this  place  on  account  of  drunken- 
nefs,and  fuffered  to  remain  there  twenty-four  hours, 
under  the  debility  that  fucceeds  intoxication.  The 

typhus. 


typhus,  or  jail  fever,  made  its  appearance  in  two 
of  thefe  men  about  the  firft  of  the  month,  and 
fpread  with  great  rapidity.    Ten  of  the  foldiers 
labouring  under  this  epidemic,  were  received  into 
the  Liverpool  infirmary,  and  the  wards  allotted  to 
fever  could  admit  no  more.    The  contagion  con- 
tinuing its  progrefs,  a  temporary  hofpital  was  fitted 
up  at  the  fort,  and  I  was  requefted  to  give  my  af- 
'  fiftanee  there  to  the  furgeon  of  the  regiment,  by 
Captains  Brereton*  and  Torriano.f 

In  two  low  rooms,  each  about  fifteen  feet  fquare, 
were  fourteen  patients  labouring  under  fever.  They 
were  in  different  ftages  of  its  progrefs  :  one  was  in 
the  fourteenth  day  of  the  diieafe,  two  were  in  the 
twelfth,  and  the  reft  from  the  ninth  to  the  fourth 
inclufive.    The  fymptoms  of  the  fever  were  very 
uniform.    In  every  cafe  there  was  more  or  lefs 
cough,  with  mucous  expectoration  :  in  all  thofe 
who  had  fuftained  the  difeafe  eight  days  and  up- 
wards, there  were  petechia  on  the  flcin  ;  in  leveral 
there  were  occafional  bleedings  from  the  noftrils, 
and  ftreaks  of  blood  in  the  expectoration.  The 
debility  was  confiderable  from  the  firft,  and  it  had 
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1  The  gallant  and  nccompliffced  officer  who  fell  foon  after 
aJ  the  heights  of  Pharon,  in  the  defence  of  Toulon. 


been  increafed  in  feveral  cafes  by  the  ufe  of  vene- 
fe&ion,  before  the  nature  of  the  epidemic  was  un- 
derftood.  The  pulfe  varied  from  130ftrok.es  in  the 
minute  to  100  ;  the  heat  rofe  in  one  cafe  to  1050 
of  Fahrenheit,  but  was  in  general  from  1010  to 
1030;  and  towards  the  latter  ftages  of  the  difeafe  it 
was  fcarcely  above  the  temperature  of  health. — 
Great  pain  in  the  head,  with  ftupor,  pervaded  the 
whole,  and  in  feveral  inftances  there  occurred  a 
confiderable  degree  of  the  low  delirium. 

Our  flrft  care  was  to  ventilate  and  clean  the 
rooms,  which  were  in  a  high  degree  foul  and  pefti- 
lential.  Our  fecond  was  to  wafh  and  clean  the  pa- 
tients themfelves.  This  was  done  by  pouring  fea- 
water,  in  the  manner  already  defcribed,  over  the 
naked  bodies  of  thofe  whofe  ftrength  was  not  great- 
ly reduced,  and  whofe  heat  was  Jleadily  above  the 
temperature  of  health.  In  thofe  advanced  in-  the 
fever,  whofe  debility  was  of  courfe  great,  we  did 
not  venture  on  this  treatment,  but  contented  our- 
felves  with  fpunging  the  whole  furface  of  the  body 
with  tepid  vinegar,  a  practice  that  in  every  ftage  of 
fever  is  falutary  and  refrefhing. 

Our  next  care  was  to  flop  the  progrefs  of  the 
infection.  With  this  view,  the  guard-houfe  was  at 
firft  attempted  to  be  purified  by  wafhing  and  venti- 
lation, the  greateft  part  of  its  furniture  having  been 
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burnt,  or  thrown  into  the  fea.  All  our  precautions 
and  exertions  of  this  kind  were  however  found  to 
be  ineffectual.    The  weather  was  at  this  time  wet, 
and  extremely  cold  for  the  feafon  j  the  men  on 
guard  could  not  be  prevailed  on  to  remain  in  the 
open  air  ;  and  from  paffing  the  night  in  the  infeded 
guard-room,  feveral  of  the  privates  of  the  fucceffive 
reliefs,  on  the  ioth,  nth,  and  12th  of  the  month, 
caught  the  infedion.    In  feveral  of  thefe  the  fever 
ran  through  its  courfe ;  and  in  others,  it  was  im- 
mediately arrefted  by  the  affufion  of  fea-water  as 
already  defcribed.    No  means  having  been  found 
effectual  for  the  purification  of  the  guard-room,  it 
was  fhut  up,  and  a  temporary  fhed  erected  in  its 
ftead.      Still  the  contagion  proceeded;    on  the 
morning  of  the  13th  three  more  having  been  added 
to  the  lift  of  the  infected.    On  that  day,  therefore, 
the  whole  regiment  was  drawn  up  at  my  requeft, 
and  the  men  examined  in  their  ranks  :  Seventeen 
were  found  with  fymptoms  of  fever  upon  them.— 
It  was  not  difficult  to  diftinguifh  them  as  they  ftood 
by  their  fellows.    Their  countenances  were  languid, 
their  whole  appearance  dejected,  and  the  adnata  of 
their  eyes  had  a  dull  red  fuffufion.    Thefe  men 
were  carefully  feparated  from  the  reft  of  the  corps, 
2nd  immediately  fubjected  to  the  cold  affufion,  al- 
ways repeated  once,  and  fometimes  twice  a  day.— 
In  fifteen  of  the  number  the  contagion  was  extin- 
g^ifhed  :  but  two  went  through  the  regular  difeafe. 
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On  the  fame  day,  the  commanding  officer,  at  my 
defire,  iflued  an  order  for  the  whole  of  the  remain- 
ing part  of  the  regiment  to  bathe  in  the  fea  ;  and 
for  fome  time  they  were  regularly  muftered,  and 
marched  down  at  high  water,  to  plunge  into  the 
tide. 

Thefe  means  were  fuccefsful  in  arrefting  the 
epidemic  :  after  the  13th  of  June  no  perfon  was 
attacked  by  it.  It  extended  to  fifty-eight  perfons 
in  all,  of  which  thirty-two  went  through  the  regular 
courfe  of  the  fever,  and  in  twenty-fix  the  difeafe 
feemed  to  be  cut  fhort  by  the  cold  arTufion.  Of 
thirty-two  already  mentioned,  two  died.  Both  of 
thefe  were  men  whofe  conftitutions  were  weakened 
by  the  climate  of  the  Weft  Indies  ;  both  of  them 
had  been  bled  in  the  early  ftages  of  the  fever ;  and 
the  one  of  them  being  in  the  twelfth,  the  other  in 
the  fourteenth  day  of  the  difeafe  when  I  firft  vifited 
them,  neither  of  them  was  fubjected  to  the  cold  af- 
fufion.  The  water  employed  on  this  occafion  was 
taken  up  from  the  river  Merfey  clofe  by  the  fort.  It 
was  at  that  time  of  a  temperature  from  580  to  60 0 
of  Fahrenheit,  and  it  contains  in  folution  from  a 
32d  to  a  33d  part  of  fea-falt. 

In  hofpitals,  manufactories,  and  prifons— fixa- 
tions in  which  the  low  contagious  fever  fo  frequent- 
ly originates,  the  practice  I  have  detailed  may  be 
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followed  with  great  eafe,  fafety,  and  advantage ;  but 
it  is  in  a  more  particular  degree  applicable  to  this 
contagion  when  it  appears  on  (hip-board,  becaufe 
in  that  fituation  the  ufual  means  of  prevention  or 
cure  are  neceflarily  limited,  and  the  imminence  of 
the  danger  requires  a  remedy  that  operates  with 
fpeed  as  well  as  efficacy.  The  waters  of  the  ocean 
afford  this  remedy  ;  in  every  point  of  view  a  moft 
happy  one  for  mariners,  fince  it  can  be  applied  al- 
moft  as  eafily  as  it  can  be  procured. 


CHAP. 
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CHAP.  IV. 


The  manner  in  which  the  affujion  of  cold  water  ought  to 
be  ufed  in  fever. 

Having  given  this  general  account  of  my  expe- 
rience of  this  remedy  in  fever,  it  will  now  be  necef- 
fary  to  enter  more  particularly  on  the  rules  which 
ought  to  govern  its  application,  and  on  the  different 
effects  to  be  expe&ed  from  it,  according  to  the  dif- 
ferent ftages  of  the  difeafe  in  which  it  is  employed. 
It  will  be  proper  to  premife,  that  when  the  term 
fever  is  ufed  in  the  prefent  work  without  any  ad- 
junctive, it  is  the  low  contagious  fever  that  is  meant. 
This  is  the  Typhus  of  Dr.  Cullen  ;  the  contagious 
fever  of  Dr.  Lind ;  the  Febris  inirritativa  of  Dr. 
Darwin.  In  popular  language,  it  is  generally  call- 
ed the  nervous  fever,  and  where  particular  fymp- 
toms  appear,  the  putrid  fever.  It  is  ufually  pro- 
duced in  fituations  where  there  is  a  want  of  cleanli- 
nefs,  and  more  efpecially  of  ventilation  ;  and  when 
produced,  it  is  propagated  by  contagion.  This  is 
the  common  fever  of  England  j  its  fymptoms  have 
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been  detailed  with  great  minutenefs  in  a  variety  of 
modern  publications,  and  I  have  therefore  declined 
repeating  defcriptions  that  are  every  where  to  be 
met  with.    Dr.  Cullen  has  defined  the  difeafe  as 
follows : — "  Morbus  contagiofus ;  calor  parum  auc- 
"  tus  j  pulfus  parvus,  debilis,  plerumque  frequens; 
"  urina  parum  mutata;  fenforii  fundiones  pluri- 
"  mum  turbatae  ;  vires  multum  imminutae."  In 
fixteen  years  pradice  I  have  found  the  contagious 
fever  of  Liverpool  remarkably  uniform,  and  in  ge- 
neral to  correfpond  exadly  with  this  concife  and 
perfpicuous  definition.  This  difeafe  prevails  chiefly 
among  the  poor,  who  from  the  nature  of  their  diet 
and  habits,  are  peculiarly  expofed  to  the  caufes  that 
produce  it.    Seldom  extending  itfelf  in  any  con- 
siderable degree  among  the  other  claffes  of  the 
community,  it  has  been  fuppofed  that  Liverpool 
was  little  fubjed  to  fever  j  but  this  will  be  (hewn, 
from  authentic  documents,  to  be  a  great  and  a  per- 
nicious error.    Let  us  proceed  at  prefent  to  inquire 
into  the  rules  that  ought  to  govern  the  ufe  of  the 
affufion  or  afperfion  of  cold  water  in  this  difeafe. 

Whoever  has  watched  the  progrefs  of  fever, 
muft  have  obferved  the  juftnefs  of  the  obfervation 
made  by  Cullen,  Vogel,  De  Haen,  and  others,  that 
even  thofe  genera  which  are  denominated  continued, 
are  not  fiddly  fuch,  but  have  pretty  regular  and 
diftind  exacerbations  and  remiffions  in  each  diurnal 
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period.    In  this  fpace  of  time,  Dr.  Cullen  contends, 
that  an  attentive  obferver  may  commonly  diftin- 
guifti  two  feparate  paroxyfms.*    My  obiervations 
do  not  enable  me  to  confirm  his  pofition  in  its  full 
extent — but  one  exacerbation,  and  one  remiffion 
in  the  twenty-four  hour^feem  generally  obfervable. 
The  exacerbation  ufually  occurs  in  the  afternoon, 
or  evening,  the  remiffion  towards  morning.  Thefe 
exacerbations  are  marked  by  increafed  fluming, 
thirft,  and  reftleflhefs.    If  the  heat  of  the  patient  be, 
at  fuch  times,  taken  by  the  thermometer,  it  will 
be  found  to  have  rifen  one  or  two  degrees  in  the 
central  parts  of  the  body,  above  the  average  heat 
of  the  fever,  and  ftill  more  on  the  extremities. — 
The  fafeft  and  raoft  advantageous  time  for  ufing 
the  afperfion  or  affufion  of  cold  water,  is  when  the 
exacerbation  is  at  its  height,  or  immediately  after 
its  declination  is  begun  ;  and  this  has  led  me  almoft 
always  to  direct  it  to  be  employed  from  fix  to  nine 
o'clock  in  the  evening  \  but  it  may  be  fafely  ufed 
at  any  time  of  the  day,  when  there  is  no  fenfe  of 
chillinefs  prefent,  when  the  heat  of  the  Jwface  is  Jleadily 
above  what  is  natural,  and  when  there  is  no  general  or 
profufe  perfpiration. — Thefe  particulars  are  of  the  ut- 
moft  importance. 

C  i.  If 
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i .  If  the  afperfion  of  cold  water  on  the  furfacc 
of  the  body  be  ufed  during  the  cold  ftage  of  the 
paroxyfm  of  fever,  the  refpiration  is  nearly  fufpend- 
ed ;  the  pul.fe  becomes  fluttering,  feeble,  and  of  an 
incalculable  frequency ;  the  furface  and  extremities 
become  doubly  cold  and  mrivelled,  and  the  patient 
feems  to  ftruggle  with  the  pangs  of  inftant  diflblu- 
tion.    1  have  no  doubt,  from  what  1  have  obferved, 
that  in  fuch  circumftances,  the  repeated  affufion  of  a 
tew  buckets  of  cold  water  would  extinguifh  life. 
This  remedy  mould  therefore  never  be  ufed  when 
any  considerable  fenfe  of  chillinefs  is  prefent,  even 
though  the  thermometer,  applied  to  the  trunk  of 
the  body,  mould  indicate  a  degree  of  heat  greater 
than  ufual. 

2.  Neither  ought  it  to  be  ufed,  when  the  heat 
meafured  by  the  thermometer,  is  lefs  than,  or  even 
only  equal  to  the  natural  heat,  though  the  patient 
mould  feel  no  degree  of  chillinefs.  This  is  fome- 
times  the  cafe  towards  the  laft  ftages  of  fever,  when 
the  powers  of  life  are  too  weak  to  fuftain  fo  power- 
ful a  ftimulus. 

3.  It  is  alfo  neceffary  to  abftain  from  the  ufe  of 
this  remedy  when  the  body  is  under  profufe  per- 
foration, and  this  caution  is  more  important  in  pro- 
portion to  the  continuance  of  this  peripiration.  In 
the  commencement  of  perfpiration,  efpecially  if  it 
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has  been  brought  on  by  violent  exercife,  the  affufion 
of  cold  water  on  the  naked  body,  or  even  immer- 
fion in  the  cold  bath,  may  be  hazarded  with  little 
rifque,  and  fometimes  may  be  reforted  to  with 
great  benefit.  After  the  perfpiration  has  continued 
fome  time  and  flowed  freely,  efpecially  if  the  body 
has  remained  at  reft,  either  the  affufion  or  immerfion 
is  attended  with  danger,  even  though  the  heat 
of  the  body  at  the  moment  of  ufing  them  be  great- 
er than  natural. — Perfpiration  is  always  a  cooling 
procefs  in  itfelf,  but  in  bed  it  is  often  prolonged  by 
artificial  means,  and  the  body  is  prevented  from 
cooling  under  it  to  the  natural  degree,  by  the  load  of 
heated  clothes.  When  the  heat  has  been  thus  arti- 
ficially kept  up,  a  practitioner,  judging  by  the  in- 
formation of  his  thermometer  only,  may  be  led  into 
error.  In  this  fituation,  however,  I  have  obferved 
that  the  heat  finks  rapidly  on  the  expofure  of  the  fur- 
face  of  the  body  even  to  the  external  air,  and  that 
the  application  of  cold  water,  either  by  affufion  or 
immerfion,  is  accompanied  by  a  lofs  of  heat  and  a 
deficiency  of  re-a&ion,  which  .are  altogether  in- 
confiftent  with  fafety.— Each  of  thefe  points  will 
be  illuftrated  more  fully  in  the  fequel. 

Under  thefe  reftridions  the  cold  affufion  may  be 
ufed  at  any  period  of  fever;  but  its  effects  will  be 
more  falutary  in  proportion  as  it  is  ufed  more  early. 
When  employed  in  the  advanced  ftages  of  fever, 
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where  the  heat  is  reduced,  and  the  debility  great, 
fome  cordial  mould  be  given  immediately  after  it, 
and  the  beft  is  warm  wine.    The  general  effects  of 
the  cold  affufion  will  be  more  clearly  illuftrated  by 
the  following  cafes.    They  are  a  feledtion  from  a 
great  number,  the  records  of  which  have  been  pre- 
ferved,  and  which  lead  to  the  fame  refults.  They 
are  fo  arranged  as  to  exhibit  the  falutary  effedts  of 
this  remedy  in  the  different  ftages  of  fever,  and  illuf- 
trate  the  precautions  laid  down  againft  ufing  it  im- 
properly.   If  they  mould  appear  tedious  after  what 
has  already  been  mentioned,  this  muft  be  forgiven ; 
on  a  fubjeft  fo  important  and  fo  little  underftood, 
it  is  better  to  incur  the  charge  of  tedioufnefs  than 
the  hazard  of  being  obfcure. 
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CHAP.  V. 


CASE  I. 

Cafes  in  which  the  Affufion  of  Cold  Water  was  ufed  in 
the  different  Jlages  of  fever. 

January  i,  1790. 

A  Nurfe  in  the  fever  ward  of  the  Infirmary  having 
feveral  patients  under  her  care,  caught  the  infection. 
She  was  feized  with  violent  rigors,  chillinefs,  and 
wandering  pains,  fucceeded  by  great  heat,  thirft, 
and  head-ach.  Sixteen  hours  after  the  firft  attack, 
her  heat  at  the  axilla  was  103 0  of  Fah'.  her  pulfe 
1 12  in  the  minute  and  ftrong her  thirft  great,  her 
tongue  furred;  and  her /kin  dry. 

Five  gallons  of  fait  water,  of  the  temperature  of 
44°  were  poured  over  her  naked  body,  at  five 
o'clock  in  the  afternoon,  and  after  being  haftily 
dried  with  towels,  (he  was  replaced  in  bed :  when 
the  agitation  and  fobbing  had  fubfided,  her  pulfe 
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was  found  to  beat  at  the  rate  of  96  ftrokes  in  the 
minute,  and  in  half  an  hour  afterwards  it  had  fallen 
to  80.  The  heat  was  reduced  to  98 0  by  the  ablu- 
tion, and  half  an  hour  afterwards  it  remained  ftation- 
ary  .  The  fenfe  of  heat  and  the  head-ach  were  gone, 
and  the  thirft  nearly  gone.  Six  hours  afterwards 
fhe  was  found  perfectly  free  of  fever,  but  a  good 
deal  of  debility  remained. 

Small  dofes  of  Colombo  were  ordered  for  her,  with 
a  light  nouriming  diet,  and  for  feveral  days  the 
cold  affufion  was  repeated  at  the  fame  hour  of  the 
day  as  at  firft ;  the  fever  never  returned. 


During  the  progrefs  of  fever  when  epidemic,  a 
great  number  of  cafes  fimilar  to  the  above  have 
occurred,  in  which  the  difeafe  was  fuddenly  cut 
fhort  by  the  ufe  of  the  cold  affufion  on  the  firft  and 
fecondday;  twenty  fix  of  thefe  cafes  were  in  the 
30th  regiment,  as  has  already  been  ftated.  In 
fuch  inftances,  the  refult  was  fo  precifely  fimilar  to 
what  occurred  in  the  cafe  I  have  related,  that  it 
would  be  to  no  purpofe  to  detail  them. 

When  an  epidemic  fever  is  fpreading,  and  the 
danger  is  known,  patients  will  take  the  alarm  on 
the  firft  attack,  and  the  power,  as  well  as  the  utility 
of  fuch  a  remedy,  as  the  cold  affufion,  in  fuch  fitua- 
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tions  of  general  danger,  will  be  eafily  imagined. — 
It  cannot  be  employed  too  foon  after  the  firft  at- 
tack, provided  the  original  chill  is  over,  and  the 
hot  ftage  is  firmly  eftablifhed. 

In  cafes  in  which  the  affufion  was  not  employed 
till  the  third  day  of  fever,  I  have  feen  feveral  in- 
ftances  ol  the  fame  complete  folution  of  the  difeafe. 
I  have  even  feen  this  take  place,  when  the  remedy 
has  been  deferred  till  the  fourth  day ;  but  this  is  not 
common. — The  following  cafe  will  point  out  the 
ufual  effe&s  of  this  remedy  in  the  third  and  fourth 
days  of  the  difeafe. 


CASE  II. 

Jan.  17,  1790.  A.  B.  aged  nineteen,  a  pupil  of 
the  Infirmary,  caught  the  infection  in  attending  the 
fever-ward.  When  I  faw  him,  feventy-eight  hours 
had  elapfed  fince  the  firft  attack  :  he  was  of  courfe 
in  the  fourth  day  of  the  difeafe.  He  had  all  the 
ufual  fymptoms— head-ach,  thirft,  furred  tongue* 
pain  in  the  back  and  loins,  with  great  debility.  His 
heat  was  10 1°,  "and  hispulfe  112  in  the  minute. 

A  bucket  full  of  fait  water  was  poured  over  him 
as  ufual,  at  noon  on  the  1 7th.    His  heat  funk  to 
990,  and  his  pulfe  to  98  in  the  minute.    A  profufe 
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perfpiration  followed,  with  the  cefTation  of  all  his 
feverifh  fymptoms. — This  intermiflion  continued 
for  feveral  hours,  during  which  he  enjoyed  fome 
comfortable  fleep  :  but  at  five  in  the  afternoon  he 
was  again  feized  with  feverifh  rigors,  followed  by 
heat,  thirft,  and  head-ach,  as  before.  An  hour  after- 
wards, the  hot  ftage  was  eftablifhed ;  his  heat  was 
ioo°,  his  pulfe  100.    The  fame  quantity  of  cold 
water  was  again  poured  over  him,  and  with  fimilar 
effecls.    His  pulfe  fell  immediately  to  80,  and  be- 
came more  full ;  his  heat  became  natural.  The 
following  night  he  took  twenty  drops  of  laudanum 
and  flept  well. 

On  the  1 8th  at  noon  his  pulfe  was  96  and  foft; 
his  fkin  moift,  but  a  little  above  the  natural  heat. 
His  tongue  was  a  little  furred,  and  his  head  ached  : 
he  alfo  complained  of  thirft  ;  the  heat  at  the  axilla 
was  1000.— The  fame  remedy  was  again  applied. 
He  was  greatly  refrefhed  by  it.  The  pulfe  fell  to 
90,  the  fkin  became  cool,  the  thirft  went  off,  and 
all  the  feverifh  fymptoms  vanifhed. 

On  the  19th  his  pulfe  was  88,  his  heat  natural, 
the  thirft  and  head-ach  were  gone,  and  his  appetite 
improving.  The  ablution  was  repeated  for  the  laft 
time  at  fix  o'clock  in  the  evening. 

On  the  20th  his  pulfe  was  78  and  foft,  his  tongue 
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clean,  and  his  appetite  farther  improved.  He  had 
ftill  fome  remains  of  debility  on  the  21ft,  but  on 
the  2  id  he  was  free  of  complaint.  This  patient 
during  his  fever  took  no  medicine  but  the  effervef- 
cing  mixture,  the  dofe  of  laudanum  excepted. — The 
affufion  was  ufed  four  times. 


CASE  III. 

Dec.  8,  1 79 1.  A  woman  aged  fifty-feven,  who 
had  caught  the  infection,  in  her  attendance  on  a 
poor  family  labouring  under  fever,  came  under  my 
care  in  the  hofpital,  fifty  hours  after  the  firft  attack. 
She  was  of  courfe  in  the  third  day  of  fever  ;  (lie  had 
the  ufual  fymptoms — head-ach,  pain  in  the  back 
and  loins,  and  thirft :  her  tongue  was  furred  and 
her  eyes  heavy:  her  pulfe  96,  her  heat  1010. 
The  affufion  of  cold  water  was  performed  at  noon, 
as  ufual.  In  a  few  minutes  afterwards,  the  heat 
under  the  tongue  was  98 °,  the  pulfe  80.  Towards 
evening  however,  the  feverifh  rigor  returned,  with 
all  the  ufual  confequences.  As  foon  as  the  hot 
ftage  was  eftablifhed,  the  affufion  was  repeated, 
and  with  the  ufual  happy  effects. 

Dec.  9. — Noon — pulfe  90  and  feeble — refpirati- 
on  eafy — heat  ioo°. — The  affufion  was  immediately 
employed,  and  again  repeated  in  the  evening — perf- 
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piration,  coolnefs,  quiet,  and  fleep,  were  the  con- 
fequence. 

Dec.  10.  This  day  the  affufion  was  twice  re- 
peated as  yefterday,  viz.  at  noon,  and  at  fix  in  the 
evening. — At  eight  in  the  evening  the  pulfe  was 
76,  the  fkinfoft,  the  heat  970.  the  refpiration  eafy 
and  natural. — The  fever  returned  no  more.  This 
patient  ufed  no  other  remedies  but  an  enema,  and 
after  it  an  opiate,  every  night.  The  affufion  was 
tifed  twice  every  day ;  in  all  fix  times. 


CASE  IV. 

Feb.  2.1792.  S.  C.  a  healthy  man,  aged  forty- 
four,  about  feventy-two  hours  after  the  firft  attack 
of  fever,  became  my  patient.  His  pulfe  100 — his 
heat  1  ©40. — The  other  fymptoms  as  ufual — but 
the  pain  in  the  head  and  back  particularly  fevere. 
Two  minutes  after  the  affufion — pulfe  90,  heat 
1010  i  fix  minutes  after — pulfe  90  and  weak; — ten 
minutes  after,  pulfe  90,  heat  1000.— This  patient 
felt  great  refrelhment,  and  was  entirely  relieved  of  the 
pain  in  the  head  and  back.— In  the  evening  however 
the  exacerbation  of  fever  was  fevere,  and  the  head- 
ach  returned  with  violence.— He  palled  a  reftlefs 
night.  About  four  o'clock  in  the  enfuing  morning 
the  affufion  was  repeated  by  his  own  defire.    At  9, 
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a.  m.  a  general  and  gentle  perfpiration  covered  the 
furfaceofthe  body;  the  pulfe  was  84,  the  tongue 
moift,  the  fkin  cool,  and  the  pains  of  the  head  and 
back  entirely  gone  off.  In  the  afternoon,  however, 
the  fever  returned,  though  in  a  flighter  degree. 
The  affufion  was  repeated  the  fourth  time  with 
the  fame  happy  effects,  and  after  this  he  had  no 
return  of  the  difeafe. 


Thus  it  appears,  that  the  cold  affufion  ufed  on 
the  third  and  fourth  days  of  fever,  does  not  ufually 
produce  an  immediate  folution  of  the  difeafe  ;  but 
that  it  inftantly  abates  it,  and  by  a  few  repeti- 
tions brings  it  to  a  happy  termination  in  two  or 
three  days. 


CASE  V. 

Oft.  25.  M.  S.  came  under  my  care  on  the 
24th  Dec.  1 79 1,  on  the  feventh  day  of  typhus, 
with  the  ufual  fymptoms — pulfe  108,  heat  ioo°. — 
The  cold  affufion  was  immediately  directed — two 
minutes  afterwards  the  heat  was  960 — three  mi- 
nutes afterwards  980 — the  pulfe  98.  This  patient 
experienced  great  relief.  The  affufion  was  repeated 
on  this  and  the  following  day —  a  gentle  diaphorefis 
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always  fucceeded  it,  with  tranquil  lleep,  and  on  the 
third  day  the  fever  was  completely  removed. 


CASE  VI. 

A  young  lady  of  19,  in  the  7th  or  8th  day  of  ty- 
phus, became  my  patient,  Sept.  26,  1794.  Her 
pulfe  was  1 12  and  feeble,  heat  1010.    She  had  great 
pain  in  the  head,  and  much  proftration  of  ftrength 
— her  eyes  were  fuffufed  and  dull — her  tongue 
furred — her  fpirits  greatly  deprefled.    Saline  me- 
dicines were  ufed  for  this  patient,  with  lemonade 
for  her  ufual  drink,  and  moderate  quantities  of 
wine  were  given  mixed  with  water.    The  burning 
fenfation  in  the  palms  of  her  hands  and  temples 
was  affuaged  by  frequent  fpunging  with  vinegar, 
and  every  evening  at  fix  e.  m.  three  or  four  gallons 
of  cold  brine  were  thrown  over  her.    The  happy 
effects  fo  frequently  defcribed,  were  in  this  cafe 
particularly  ftriking : — The  pulfe  fell  almofl  im- 
mediately-to  90,  the  heat  to  its  natural  ftandard, 
and  the  head-ach  vanifhed — a  gentle  diaphorefis 
followed,  with  eafy  fleep  :— in  a  few  hours,  however, 
the  feverifh  fymptoms  returned,  and  towards  the 
hour  of  fix  in  the  evening  the  fever  was  as  its  higheft 
ftate  of  exacerbation.    At  this  hour  therefore  the 
affufion  was  repeated  with  the  fame  happy  effects — 
though  ,  the  fever  returned  as  before,  it  was  in  a 
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milder  form ;  the  fame  practice  was  continued, 
and  on  the  fecond  of  October,  fhe  was  entirely  free 
from  the  difeafe. 


CASE  VII. 

F.  G.  a  foldier  of  the  30th  regiment,  aged  33, 
fell  under  my  care  on  the  9th  June,  1792,  during  the 
prevalence  of  the  epidemic  in  that  regiment,of  which 
I  have  already  given  an  account.  He  was  in  the 
9th  day  of  the  difeafe — his  pulfe  100  and  feeble — 
his  heat  1040 — his  thirft  was  very  great — his  tongue 
foul  and  black — frequent  cough  occurred,  with 
ftreaks  of  blood  in  the  expectoration — and  petechia 
appeared  all  over  his  body.  His  mind  was  at  all 
times  confufed,  and  occafionally  he  was  completely 
delirious.  I  directed  that  his  ftrength  mould  be  fup- 
ported  by  adminiftering  a  bottle  of  wine  every  day, 
with  an  equal  quantity  of  gruel that  every  night 
he  mould  take  an  opiate  draught,  and  that  a  com- 
plete operation  of  his  bowels  fhould  be  procured 
by  a  clyfter  adminiftered  daily,  and  if  this  did  not 
fucceed,  by  a  few  grains  of  calomel.  I  alfo  direct- 
ed that  a  bucket  full  of  fait- water  mould  be  thrown 
over  him  immediately,  and  repeated  according  to 
circumftances.  In  a  few  minutes  after  the  affufion, 
the  heat  was  980 — the  pulfe  98 — his  mind  was 
more  calm  and  collected  :  two  hours  afterwards 
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he  had  relapfed  into  nearly  his  former  ftate,  but 
the  night  was  paffed  more  tranquilly.  The 
whole  of  this  practice  was  continued,  with  nearly 
the  fame  refult,  till  the  1 2th  day  of  the  difeafe,  the 
affufion  having  always  been  performed  in  the  even- 
ing, and  occafionally  at  noon.  The  fever  conti- 
nued its  ufual  period,  but  on  the  12th  day,  the 
heat  having  funk,  to  its  natural  ftandard,  the  cold 
affufion  was  thenceforth  omitted  ;  we  however, 
fpunged  the  whole  body  once  or  twice  a  day  with 
vinegar. — The  patient  was  in  a  ftate  of  conva- 
lefcence  on  the  18th  day  from  the  firft  attack. 


I  have  related  this  cafe  the  more  circumftantially, 
becaufe  it  contains  the  particulars  of  my  practice  in 
the  epidemic  in  which  it  occurred,  at  the  fame  time 
that  it  affords  an  example  of  the  effects  of  the  cold 
affufion  ufed  in  the  more  advanced  periods  of  fever. 
In  fuch  inftances,  as  might  be  expected,  it  does 
not  procure  the  fame  advantages,  as  in  the  earlier 
ftages,  when  the  ftrength  is  lefs  impaired,  and  the 
morbid  actions  lefs  firmly  affociated  j  neverthelefs, 
it  is  evidently  advantageous  while  the  heat  of  the 
patient  exceeds  the  natural  ftandard,  though  it 
ought  to  be  employed  with  caution  in  the  more 
advanced  ftages  of  the  difeafe,  and  in  fuch  cafes, 
according  to  my  later  experience,  of  a  temperature 
from  fifteen  to  twenty  degrees  only,   below  the 
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human  heat.  In  the  greater  part  of  the  cafes  that 
I  have  related,  the  water  employed  was  the  pump- 
water  of  our  hofpital,  faturated  with  fea-falt,  and  of 
a  temperature  from  400  to  500  of  Fahc. 

The  cold  affufion  may  alfo  be  employed  with 
fuccefs  in  intermittent  fevers,  as  I  have  found  by 
repeated  trials,  and  as  the  following  cafe  will  de- 
monftrate. 


CASE  VIII. 

Ann  Hall,  aged  22,  was  admitted  into  the  Infir- 
mary, July  19,  1792,  under  an  obflinate  quotidian 
of  three  months  ftanding — fhe  had  from  time  to 
time  taken  the  bark,  but  as  the  great  delicacy  of 
her  ftomach,  would  not  permit  her  to  ufe  it  in  fufE- 
cient  quantities,  fbe  was  become  very  feeble  and 
much  emaciated.  A  gentle  emetic  was  adminifter- 
ed  to  her  in  the  firft  inftance,  and  on  the  com- 
mencement of  the  hot  ftage  of  the  paroxyfm,  twen- 
ty drops  of  the  tin&ure  of  opium  were  directed, 
after  the  practice  of  Dr.  Lind.  During  the  intermif- 
fion,  the  bark  was  ordered  to  be  taken  in  fuch  dofes 
as  her  ftomach  would  bear  j  fhe  was  put  on  a  nou- 
rifhing  diet,  and  was  ordered  a  pint  of  port  wine 
every  day.  This  plan  was  purfued  for  fourteen  days, 
but  without  fuccefs  ;  the  paroxyfms  returned  daily, 
though  with  fome  irregularity — her  ftrength  was 
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however  rather  improved.  Still  the  delicacy  of  her 
ftomach  continued,  and  the  bark,  except  in  very 
fmall  dofes,  was  conftantly  rejected. 

On  the  8th  of  Auguft,  two  hours  before  the 
expected  acceffion  of  the  fever,  four  gallons  of  brine 
were  darned  over  her,  of  the  temperature  of  66°  of 
Fan'  and  this  day  (he  efcaped  the  attack.  In  the 
interval  between  this  and  the  period  of  the  next 
return,  (he  took  the  bark  in  larger  quantity,  the 
power  of  her  ftomach  being  increafed :  but  on  the 
ioth,  two  hours  later  then  ufual,  the  paroxyfm 
returned  with  unufual  feverity.  After  the  hot  Jlage 
was  completely  formed,  the  brine  was  poured  over 
her,  as  before — the  fymptoms  inftantly  abated; 
(he  fell  into  a  gentle  perfpiration,  with  profound 
fleep.  She  afterwards  continued  the  bark  as  before, 
and  from  this  time  forwards  was  free  of  difeafe. 

It  would  be  eafy  to  multiply  thefe  details,  but 
their  uniformity  has  already  perhaps  rendered  them 
tedious;  a  few  general  obfervations  therefore  mail 
conclude  this  divifion  of  the  fubjeft. 
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CHAP.  VI. 


General  Obfervations. 

i.  Though  the  patients  were  often  ftartled  at 
the  firfl  propofal  of  darning  the  cold  water  over 
them,  yet  after  one  trial,  there  was  feldom  any 
difficulty  in  perfuading  them  to  have  it  repeated. 
The  effects  were  in  general  highly  grateful  and  re- 
frefhing  to  their  fenfations,  the  extinction  or  abate- 
ment of  fever  was  commonly  followed  by  more 
or  lefs  diaphorefis,  and  this  again  by  refreming 
lleep. 

2.  At  firft  I  ufed  frefh  water— afterwards  frefli 
water  mixed  with  vinegar—and  laftly,  a  faturated 
folution  of  fea-falt  in  water.  In  the  inftance  of 
the  30th  regiment  I  ufed  the  water  of  the  river, 
which  contains  about  a  thirty-third  part  of  fait,  as 
has  been  already  mentioned,  and  this  I  commonly 
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employ  in  private  pra&ice  *    I  was  led.  to  prefer 
falt-watcr  to  frefli  on  account  of  the  ftimulating 
cffeft  of  fea-falton  the  veffels  of  the  fkin,  by  which 
I  apprehend  the  debilitating  a&ion  of  cold  is  pre- 
vented.   Salt-water,  either  for  the  purpofe  of  im- 
merfion  or  affufxon,  is  more  grateful  to  the  patient 
than  frelh  water,  and  it  is  well  known  that  it  may 
be  applied  to  the  furface  for  a  length  of  time,  with 
much  lefs  hazard.    Perfons  immerfed  in  fea  water, 
and  efpecialiy  in  faturated  brine,  for  fome  time  to- 
gether, preferve  the  luftre  of  the  eye  and  the  ruddi- 
nefs  of  the  cheek,  longer  than  thofe  in  frefh  water,  of 
an  equal  temperature,  and  fuch  perfons  exhibit  the 
the  vital  re-adion  ftronger  when  removed  from  it. 

I  preferred 


*  It  may  be  fuppofed  that  the  degree  of  impregnation  of 
the  river  water  with  fait,  muft  depend  on  the  time  of  the 
tide  when  it  is  taken  up.    Thus,  that  it  muft  be  falter  at  the 
height  of  the  flood,  when  the  tide  has  run  fix  hours  from  the 
fear  than  at  the  period  of  low  water,  when  it  has  run  nearly 
the  fame  time  from  the  knd.-I  expeded  to  find  this  the  cafe 
and  endeavoured  to  afcertain  the  difference^  but  in  a  trial 
which  I  made  by  evaporating  4olbs.  of  water  taken  up  at  the 
heieht  of  the  flood  tide,  and  the  fame  quantity  taken  up  at  low- 
water,  I  could  perceive  no  difference  in  the  proportion  of 
fait,  a  circumftance  which  I  am  unable  to  explain.  The 
fmall  difference  that  there  was  in  the  refiduum  in  favour  of 
the  water  taken  up  at  the  top  of  the  tide,  arofe  ev.dently  from 
its  being  mingled  with  a  large  portion  of  dirt-the  water  a 
the  top  of  the  tide  is  mixed  with  dot  and  feculences,  that 
taken  at  the  loweft  point  of  ebb  is  nearly  pure. 
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I  preferred  the  brine  to  vinegar,  as  being  cheaper, 
and  ri  ore  eafily  procured  of  the  neceffary  quantity: 
otherwife,  it  is  well  known  how  grateful  vinegar 
is  to  patients  in  fever,  and  perhaps  a  mixture  of  vine- 
gar and  water  of  the  proper  ftrength,  might  be  pre- 
preferable  even  to  brine.  But  though  I  gave  the 
preference  to  brine  over  frefli  water,  I  have  very 
often  ufed  the  latter,  and  it  is  feldom  that  any  danger 
can  refult  from  the  want  of  a  faline  impregnation, 
where  the  cold  is  employed  in  fo  ftimulating  a  form 
as  that  which  has  been  defcribed,  and  for  fo  tem- 
porary a  duration. 

3.  In  taking  the  heat  of  the  patient,  I  have  gene- 
rally ufed  a  fmall  mercurial  thermometer  of  great 
fenfibility,  with  a  moveable  fcale,  made  for  me  by 
Mr.  Ramfden,  after  a  form  invented  by  the  late 
Mr.  Hunter,  and  ufed  by  him  in  his  experiments 
on  the  heat  of  animals,  and  I  have  introduced  the 
bulb  under  the  tongue  with  the  lips  clofe,  or  under 
the  axilla  indifferently;  having  found  by  repeated 
experiments,  that  the  heat  in  thefe  two  places  cor- 
refponds  exactly,  and  gives  a  juft  indication  of  the 
heat  of  the  furface  of  the  body  where  flickered  by 
the  neceffary  teguments,  and  fecluded  from  the  con- 
tad  of  the  external  air. 

Finding,  however,  confiderable  rifque  in  ufing 
the  ftraight  tubed  thermometer  in  contagious  dif- 
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cafes,  I  got  feme  instruments  of  this  kind  made  with 
a  fmall  bulb  curved  at  the  end.    The  bulb  being 
introduced  under  the  tongue  or  the  axilla,  theob- 
ferver  can  ftand  behind  the  patient,  and  mark  the 
rife  of  the  mercury,  without  coming  into  the  imme- 
diate fphere  of  his  refpiration.    Though  no  injury 
was  in  any  cafe  incurred  from  the  ufe  of  this  ther- 
mometer, yet  a  farther  improvement  has  fuggefted 
itfelf.    By  introducing  a  fmall  piece  of  iron  into 
the  tube,  after  the  manner  of  Mr.  Six,  a  permanent 
indication  of  the  greateft  heat  is  obtained,  and  the 
approach  of  the  obferver  towards  the  patient  during 
the  experiment,  is  rendered  unneceffary. 


L. 
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CHAP.  VII, 


Precautions  requifite  in  uftng  the  cold  affujion,  illuflrated 

by  Cafes.  , 

i.  It  was  before  remarked,  that  the  cold  affufion 
cannot  be  ufed  with  fafety  during  the  cold  ftage  of 
the  febrile  paroxyfm  :  the  following  cafe  will  illuf- 
trate  this  truth.  In  the  fummer  of  1792  I  wasre- 
quefted  by  Mr.  Hoffman,  an  ingenious  Pruffian 
gentleman,  and  a  furgeon  in  the  army  then  under 
the  command  of  the  Duke  of  Brunfwick,  to  give 
him  an  opportunity  of  feeing  the  method  of  ufing 
this  remedy.  At  that  time  th^re  was  a  patient  la- 
bouring under  a  tertian  intermittent  under  my  care 
m  the  infirmary,  on  whom  it  could  with  propriety 
be  exhibited.  Accordingly  a  time  for  meeting  Mr. 
Hoffman  in  the  fever-ward  was  appointed,  when 
the  hot  ftage  of  the  paroxyfm  might  be  expedled 
to  be  fairly  formed.  It  happened  however  that  the 
acceffion  of  the  fever  fiad  occurred  an  hour  later  this 
day  than  might  have  been  expefted,  and  when  we 
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arrived,  the  patient  was  ftrll  in  the  cold  ftage  of  the  ] 
paroxyfm;  the  afliftants  however  proceeded :  he  was 
taken  out  of  his  bed  ihivermg,  his  pulfc  fmall  and 
frequent,  his  extremities  fhrunk  and  cold     In  this 
ftatethe  brine  was  darned  over  him  as  ufual,  but 
not  with  the  ufual  happy  effefts  :-his  breathing 
was  for  fome  minutes  almoft  fufpended;  nis  pulfe 
at  the  wrift  was  not  to  be  fek  ;  the  pulfations  of 
the  heart  were  feeble  and  fluttering  ;  a  deadly  cold- 
nefs  fpread  over  the  furface;  and  when  refpiration 
-  returned,  it  was  fhort,  irregular,  and  laborious.— 
After  the  ufe  of  friftions  on  the  furface,  and  parti- 
cularly on  the  extremities-of  a  fteady  warmth  ap- 
plied for  fome  time  to  the  fcrobiculus  cordis-and  ot 
cordials  cautioufly  adminiftered  in  fmall  quantities- 
the  pulfe  at  the  wrift  returned;  but  for  fome  time 
it  was  exceffively  quick  and  feeble.    He  recovered 
however  in  the  courfe  of  an  hour,  and  it  was  found 
that  the  paroxyfm  of  fever  had  been  extinguifhed : 
but  the  circumftances  firft  related,  were  evidently 
full  of  danger,  and  they  produced  at  the  time  much 
apprchcnfion  and  uneafinefs.    The  fame  remedy 
was  however  ufed  in  the  hot  ftage  of  the  enfuing 
paroxyfm,  and  with  the  ufual  happy  cffcft.,- 
Other  cafes  to  the  fame  purpofe  might  be  adduced 
if  it  were  neceffary. 

I  have  frequently  ufedtM  coldaffonon  in  thehot 
ftage  of  the  paroxytm  of  intermittent*,  and  almoft 
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always  with  the  immediate  folution  of  the  fit ;  but 
in  general,  if  no  remedy  be  ufed  in  the  intermiffion, 
the  fever  returns  at  the  ufual  period.  In  fome  in- 
ftances,  however,  the  fucceeding  paroxyfm  has 
been  prevented  by  uling  the  cold  affufion  about  an 
hour  previous  tojthe  period  of  its  expected  return, 
and  the  difeafe^been  ultimately  removed  by  conti- 
nuing this  practice  through  four  or  five  of  the  fol- 
lowing periods. 

The  ufe  of  the  cold  affufion  in  the  abfence  of 
fever,  requires  however  a  conftitution  in  a  great 
meafure  unbroken ;  and  many  of  the  intermittents 
which  we  fee  in  Liverpool,  being  tranfmitted  to  us 
from  the  warm  climates,  adhere  to  conftitutions  in 
which  this  practice  is  not  perfectly  fafe.  Jn  fuch 
cafes,  it  may  notwithftanding  be  adopted  in  the 
hot  ftage  of  fever  with  fafety  and  advantage.  In- 
deed it  ought  never  to  be  forgotten*  that  an  applica- 
tion of  cold,  which  is  fafe  in  the  violence  of  fever, 
is  not  fafe  when  the  fever  is  removed.  Injury  has 
fometimes  occurred  from  continuing  the  cold  affu- 
fion in  the  period  of  convalefcence. 

2.  Neither  is  the  cold  affufion  fafe  after  the  fweat- 
ing  ftage  of  fever  has  continued  fome  time,  and  the 
body  is  paffing  through  that  cooling  procefs.  The 
following  cafe  will  illuftrate  this  pofition.  In  the 
fummer  of  1791,  a  boy  of  eight  years  of  age,  in 
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whom  I  am  peculiarly  interefted,  was  attacked  by 
fever.    On  the  third  day  his  pulfe  rofe  to  130, 
and  140  in  the  minute,  and  his  heat  to  1060  and 
107 0  of.  Fah£.    His  thirft  was  very  great,  and  de- 
lirium commenced  on  the  fecond  day,  and  conti- 
nued without  intermiffion.    Various  methods  had 
been  employed  to  abate  the  fever,  and  particularly 
to  excite  perfpiration,  but  unfuccefsfully .    His  heat 
was  not  leffened  by  repeated  fpunging  of  the  furface 
of  the  body  with  cold  vinegar  and  water ;  and  after 
a  copious  bleeding,  all  the  fymptoms  were  as  alarm- 
ing as  before. ,  It  feemed  hazardous  to  repeat  this 
evacuation,  as  the  blood  exhibited  no  fize,  and  there 
was  a  fufpicion  that  the  difeafe  originated  in  con- 
tagion.   The  patient  had  taken  antimonials  with- 
out any  apparent  effect,  and  after  watching  the  ftate 
of  the  thermometer,  with  the  bulb  at  the  axilla,  up- 
wards of  an  hour,  though  the  mercury  had  funk  a 
fingle  degree  in  that  interval,  it  ftood  at  the  end  of 
the  time  as  high  as  1060.   In  this  ftate  of  things  we 
refolved  on  trying  the  cold  affufion,  and  every  thing 
being  prepared,  he  was  ftripped  naked  and  l.ftecTout 
of  bed.  As  we  were  about  to  throw  the  water  upon 
him,  it  wasobferved  that  a  perfpiration  had  broken 
out  all  over  him,  but  the  heat  being  Co  great  we 
perfifted  in  our  purpofe,  and  four  gallons  off  re  Oh 
water  of  the  temperature  of  60°,  were  darned  up- 
on him ;  the  effeds  were  altogether  furprifing.  On 
replacing  him  in  bed,  the  mercury  in  the  thermo- 
r      0  meter 
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meter  (the  bulb  at  the  axilla  as  before)  rofe  to  980 
only,  and  the  burning  heat  of  the  extremities  was 
converted  into  acoolnefs  that  was  rather  alarming; 
the  pulfe  had  funk  in  frequency  to  90 0  but  was 
full  and  fteady.    Gentle  fri&ions  were  applied  to 
the  legs  and  feet,  but  they  were  not  long  continu- 
ed, for  the  general  warmth  fpeedily  returned;  the 
heat  in  the  trunk  of  the  body  rofe  in  about  an 
hour  to  ioo°  and  the  pulfe  to  100.    His  delirium 
went  entirely  off ;  the  fur  on  his  tongue  fpeedily 
difappeared;  and  twenty  hours  afterwards  he  was 
found  free  of  every  complaint  but  debility. 

Subfequent  experience  has  however  convinced 
me,  that  though  in  this  cafe  the  termination  was  fo 
happy,  the  cold  affufion  was  not  unattended  with 
hazard.  Perfpiration  had  commenced,  and  the  heat 
was  finking.  It  had  perhaps  funk  more  at  the  mo- 
ment when  the  affufion  was  performed,  than  was  in- 
dicated by  the  thermometer,  for  the  bed  clothes 
often  keep  the  body  from  cooling  under  perfpiration 
to  the  degree  that  would  otherwife  be  produced. 
In  this  cafe  when  the  furface  is  fuddenly  expofed 
to  the  external  air,  the  heat  finks  rapidly.  If  the 
perfpiration  had  continued  an  hour  longer  before 
this  remedy  was  ufed,  the  heat  would  have  been 
ftill  more  diminifhed ;  a  torpor  of  the  veffels  of  the 
furface,  and  of  the  extremities,  would  have  been 
produced,  followed  by  a  great,  and  probably  a  dan- 
gerous 
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gerous  re-a&ion  of  the  centre.    This  obfervation 
will  be  illuftrated  in  the  fequel. 

In  recommending  the  affufion  of  cold  water  as  a 
remedy  in  fever,  an  exprefs  exception  is  therefore 
made  againft  its  ufe  during  the  feverifh  chill,  or 
after  the  perfpiration  has  begun  to  flow  profufely, 
and  more  efpecially  after  it  has  continued  to  flow 
profufely  for  fome  time.  An  exception  is  alfo  made 
againft  its  being  employed  in  the  latter  end  of  fever 
when  the  ftrength  is  much  exhaufted,  and  the  heat 
is  fometimes  as  low  or  lower  than  the  temperature 
of  health.    While,  however,  the  heat  rifes  one  or 
two  degrees  above  the  healthy  ftandard,  this  remedy 
may  be  ufed  even  in  the  latter  ftages  of  fever.  I  have 
employed  it  with  advantage  on  the  nth,  12th,  and 
13th  days.    In  inftances  of  this  kind  it  will  how- 
ever be  prudent  to  make  the  degree  of  cold  very 
moderate,  as  has  been  already  obferved ;  and  as  it 
is  fcarcely  to  be  expected,  that  at  an  advanced  period 
of  the  difeafe,  the  progrefs  of  it  can  be  flopped,  or 
its  duration  much  leffened,  it  may  perhaps  anfwer 
every  purpofe  to  employ  in  fuch  cafes  the  tepid  ab- 
lution.   I  have  indeed  often  contented  myfelf  with 
fpunging  the  body  all  over  with  tepid  vinegar,  or  vi- 
negar and  water,  from  the  9th  or  10th  day  forwards ; 
but  I  have  frequently  in  cafes  where  the  heat  conti- 
nued high,  dire&ed  the  general  affufion  of  tepid 
water,  by  which  the  heat  may  always  be  fpeedily 
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and  effectually  reduced,  when  that  is  the  only  objetl  in 
view. 

Under  thefe  reftridions,  the  affufion  of  cold 
water  may  be  ufed  with  perfed  fafety  in  the  low 
contagious  fever  of  this  country,  and  the  fads  al- 
ready ftated,  will  mow  that  it  is  a  remedy  of  great 
power  and  efficacy.  In  the  firft  ftages  of  fever,  it 
appears  very  generally  to  cut  ftiort  the  difeafe  almoft 
inftantaneoufly ;  and  even  when  it  fails  of  this  effed, 
as  is  ufually  the  cafe  when  it  is  applied  in  the  more 
advanced  ftages,  it  neverthelefs  moderates  the  vio- 
lence of  the  fymptoms,  and  fhortens  the  duration  of 
the  fever. 


CHAP. 
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CHAP.  VIII. 


General  remarks  on  fever.  Hijlory  of  a  cafe  of  fever 
in  which  the  affufion  of  cold  water  was  not  falu- 
tary. 

SlNCE  the  introduction  of  fcientific  arrangements 
into  medicine,  difeafes  have  been  much  reduced 
in  number,  and  their  nature  has  been  more  clearly 
underftood.  This  is  efpecially  true  of  continued  fe- 
ver, which  is  exhibited  by  Dr.  Cullen  under  three 
genera  only,  Synocha,  Typhus,  and  Synochus.  Of 
thefe  genera,  however,  the  Synocha,  or  pure  in- 
flammatory fever,  without  topical  inflammation,  is 
confefledly  a  very  rare  occurrence  in  this  ifland  j 
the  venerable  profeflbr  ufed  to  declare  that  he 
had  not  met  with  a  fingle  inftance  of  it  in  forty 
years  practice. — And  the  typhus  and  fynochus  feem 
to  be  confidered  by  him  as  the  fame  difeafe,  mo- 
dified differently,  by  the  difference  of  climate,  feafon, 
and  conftitution.  Both  are  defcribed  as  contagious, 
and  as  occafionally  producing  each  other.  Doubt- 
lefs  the  typhus,  or  low  contagious  fever,  is  the  pre- 
vailing 
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vailing  fever  of  this  ifland,  and  of  Europe.  It  is 
the  epidemic  of  all  our  great  towns,  of  our  jails, 
hofpitals,  and  manufactories ;  its  origin  and  progrefs 
are  clearly  afcertained,  and  its  fymptoms  generally 
underftood.  It  is  to  this  fever  that  the  preceding 
obfervations  chiefly  apply. 

I  have  my  doubts,  however,  after  much  reflec- 
tion and  obfervation,  whether  we  have  not  Amplified 
too  fail  in  our  nofological  arrangements  of  fever. 
The  dreadful  difeafe  which  prevailed  lately  at 
Philadelphia,  and  which  now  ravages  the  Weft 
Indies,  cannot  perhaps  be  included  without  fome 
violence  within  our  fyftems  of  Nofology ;  and  its 
fatality  under  all  the  eftablifhed  modes  of  treatment, 
whilft  it  excites  our  deepeft  regret,  muft  ferve  to 
abate  the  pride  of  modern  fcience.  Even  in  our  own 
ifland,  it  appears  to  me  that  cafes  of  fever  occafion- 
ally  occur,  which  cannot  be  referred  with  advan- 
tage to  any  of  the  genera  of  Dr.  Cullen*.  The  fol- 
lowing is  a  defcription  of  a  fever  of  this  kind  ;  I 
have  not  met  with  it  often,  but  when  I  have  met 
with  it,  it  has  very  generally  proved  fatal,  under  the 

eftablifhed 


*  I  am  aware  that  all  queftions  refpefting  Nofological 
arrangement  have  a  tendency  to  degenerate  into  verbal  dis- 
putes, and  I  willingly  avoid  them,  referring  for  my  accuracy 
to  thofe  who  have  ftudied  difeafes,  not  in  books  only,  but  in 
the  volume  of  nature. 
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eftablimed  modes  of  treatment ;  and  I  am  forry  to 
fay,  that  in  the  only  inftance  of  this  fever  in  which 
I  have  tried  it,  the  affufion  of  cold  water  proved 
unfuccefsful  alfo. 

The  fever  in  queftion  does  not  feem  to  originate 
in  contagion,  or  to  propagate  itfelf  by  contagion. 
1  have  never  been  able  in  a  fingle  inftance  to  trace 
it  to  that  fource,  nor  have  I  ever  found  it  to  be  com- 
municated from  the  patient  to  any  of  his  atten- 
dants.   The  cafes  which  I  have  feen  have  occurred 
chiefly  in  the  winter  feafon,  in  perfons  in  the  flower 
or  vigour  of  life,  pofleffed  of  confiderable  fenfibi- 
lity  of  mind,  and  in  the  habits  of  more  than  ordi- 
nary mental  exertion.  After  fome  days  of  indiftinft 
catarrhal  complaints,  the  fever  comes  on  (in  general 
after  fome  accidental  expofure  to  cold)  with  a  very 
violent  and  long  continued  attack  of  chills  and  rigor, 
and  to  this,  as  is  ufual,  fucceeds  a  ftate  of  heat  and 
re-action.    The  patient  complains  of  intenfe  head- 
ach  and  of  oppreffion  at  the  prascordia,  with  occafi- 
orial  but  not  fevere  cough,  and  with  fome  increafe 
in  the  frequency  of  refpiration.    His  pulfe  is  not 
remarkable  as  to  frequency  or  ftrength  ;  his  fleep 
is  not  particularly  difturbed ;  and  for  fome  days 
the  complaint  goes  on  as  if  produced  by  catarrhal 
fever.    From  the  firft,  however,  there  appears  a 
great  quicknefs  and  impatience  about  the  patient : 
he  talks  more  rapidly  than  ufual ;  apprehends  you 

quickly. 
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quickly,  and  anfwers  you  inftantly.  He  cannot, 
however,  command  his  attention  long,  and  is  fa- 
tigued with  the  effort.  His  heat,  which  was  at 
firfl:  moderate,  becomes  very  great  on  the  7th  and 
8th  day,  reaching  1070  or  1080  of  Fahf.  ;  he  be- 
comes delirious  and  talks  inceflantly.  Throughout 
the  fever,  his  fenfes  of  hearing  and  tafte  are  uni- 
formly acute,  and  this  is  true  alfo  of  his  fenfe  of 
feeling.  Great  as  his  heat  is,  he  is  much  alive  to 
the  impreffions  of  cold  on  the  furface  of  the  body, 
and  fhrinks  from  them.  At  times  he  appears  fur- 
prifingly  calm  and  natural,  gets  out  of  bed  and 
dreffes  himfelf,  infifting  that  he  is  well.  Often  he 
ftarts  up  fuddenly  in  bed  and  opens  his  curtains, 
feeming  to  look  round  the  room  for  fome  perfon  he 
fuppofes  prefent ;  and  fometimes  he  rings  the  bell 
violently,  if  within  his  reach,  without  apparent 
object.  IndiftincT:  conceptions  rife  and  vanifh  in  his 
mind,  and  the  impreffions  of  fenfe  are  confounded 
with  the  ideas  of  imagination.  As  the  fever  ad- 
vances, the  refpiration  becomes  more  hurried  and 
laborious,  thepulfe  more  frequent  and  feeble;  and 
towards  the  latter  end  of  the  difeafe,  but  not  be- 
fore, perfpirations  break  out,  at  firft  partial,  and  at 
length  general  and  profufe,  which  however,  though 
they  reduce  the  heat,  do  not  otherwife  relieve  him. 
The  pulfe  finks ;  the  body  is  covered  with  petechia;- 
wine,  bark,  opium,  and  blifters,  afford  no  relief: 
the  patient  dies  on  the  twelfth  or  thirteenth  day  of 

fever. 
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fever,  and  after  death  the  body  runs  rapidly  into 
putrefaction. 

I  have  feen  this  fever  treated  by  venefeclion 
and  antimonials  in  the  early  ftages,  with  a  Uriel  at- 
tention to  the  antiphlogiftic  regimen  ;   and  by 
bark  and  cordials,  as  the  ftrength  began  to  de- 
cline ;  but  without  fuccefs.    I  have  alfo  feen  it 
treated  from  the  firft  on  the  fame  plan  as  typhus, 
but  with  an  equally  unfortunate  hTue.    In  a  cafe 
of  this  fever  which  occurred  lately,  I  made  ufe  of 
the  cold  affufion,  and  as  the  mercury  rofe  in  the 
thermometer  with  the  bulb  under  the  tongue,  to 
107 °,  I  employed  this  remedy  with  fome  degree 
of  confidence.    The  effeds  did  not  correfpond  with 
my  former  experience,  or  with  my  hopes.  The 
patient  felt  the  cold  moft  acutely,  but  was  not  re- 
lieved.   His  pulfe  did  not  diminifh  in  frequency; 
his  heat  fubfided  very  little,  and  that  for  a  few  mi- 
nutes only ;  neither  diaphorefis  nor  fleep  followed. 
This  remedy  was  not  repeated,  but  the  furface  of 
the  body  was  fpunged  from  time  to  time  with  vine- 
aar,  without  however  producing  fenfible  benefit  or 
refrelhment. 


I  have  already  mentioned  that  the  affufion  of  cold 
water  is  not  to  be  ufed  alter  a  profufe  perforation 
has  taken  place  j  and  that  it  is  not  to  be  ufed  in  the 

cold 
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cold  ftage  which  begins  the  paroxyfm  of  fever,  nor 
till  the  hot  ftage  be  fairly  formed.  In  the  typhus, 
however,  this  laft  reftri&ion  feldom  requires  us  to 
wait  long ;  the  affuflon  may  be  ufed  in  general  in 
twenty-four  hours  from  the  original  attack,  and 
often  much  fooner.  The  cafe  I  have  juft  related 
is  the  only  inftance,  out  of  many  hundred  trials, 
in  which  I  found,  that  even,  on  the  fixth  day  of 
fever,  with  the  actual  heat  of  the  body  far  above 
the  temperature  of  health,  the  affufion  of  cold  water 
was  neither  falutary  nor  refrefhing.  I  have  how- 
ever to  obferve,  that  notwithstanding  the  great  heat 
of  the  body,  producing  the  utmoft  reftleflhefs  and 
anxiety,  the  fenfation  of  heat  was  interrupted  by 
chillinefs,  on  the  flighteft  application  of  cold,  and 
that  the  furface  and  extremities  not  only  felt  chilly, 
but  grew  cold  even  on  the  acceffion  of  the  external 
air.  In  reality,  through  the  greater  part  of  the  fever, 
the  ftate  of  the  patient  had  a  confiderable  refem- 
blance  to  what  we  fee  in  the  paroxyfm  of  an  inter- 
mittent, when  the  cold  ftage  is  terminating,  but 
the  hot  ftage  not  fairly  formed — when  the  heat  as 
well  as  the  blood,  is  accumulated  in  the  centre  of 
the  fyftem,  and  the  vital  power  is  Struggling  to 
give  them  that  propulfion  to  the  fuperficies,  which 
terminates  in  profufe  perfpiration,  and  carries  off  the 
difeafe.  I  have  little  doubt  that  immerfion  in  the 
tepid  bath  continued  for  fome  time  (of  the  tempe- 
rature that  feels  comfortably  warm  to  the  fkin)  is 
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the  proper  remedy  in  the  fever  1  have  defcribed,  as 
it  doubtiefs  is  in  the  ftruggle  of  the  paroxyfm  of  in- 
termittent ;  and  when  an  opportunity  offers,  1  mean 
to  afcertaia  the  truth  on  this  point.    But  this  ©pi- 
nion will  be  illuftvated  when  we  come  to  fpeak  of 
the  warm  bath  more  particularly. 

If  any  one  Should  contend  that  the  fever  I  have 
defcribed  is  in  reality  only  a  variety  of  the  typhus, 
or  fynochus,  I  mail  not  be  difpofed  to  conteft  the 
matter.    The  queftion  concerning  identity,  leads  to 
endHs  difputes  in  every  branch  of  fcience  where 
it  occors,  and  he  muft  know  little  of  nofology, 
who  fuppofes  it  has  yet  received  a  confiftency, 
that  would  render  fuch  a  difcuflion  profitable.  It 
is  fufficient  for  me  to  obferve,  that  the  fymptoms 
of  the  <two  difeafes  are  in  a  confiderable  degree 
different,  though  with  that  general  fimilanty  that 
belongs  to  all  cafes  of  fever  ;  that  the  ftate  of  the 
nervous  fyftem  as  to  impreffibility  is  widely  d.ffer- 
ent ;  and  what  is  of  moft  importance,  that  the 
methods  of  treatment,  which  according  to  my  ex- 
perience almoft  invariably  fucceed  in  the  one  difeafe, 
Lunfuccefsful  in  the  other.    Every  praftmoner 
knows,  that  in  typhus,  the  fenfe  of  hearing  is  gene- 
rally obtufe  ;  and  the  fame  may  be  faidof  the  tafte, 
fmell,  and  touch  ;  whether  the  obfervation  is  appli- 
cable to  the  fight  alfo,  and  under  what  ^lon, 
appears  to  me  doubtful.   The  acutenefs  of  all  thefe 
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fenfes  in  the  fever  which  I  have  defcribed,  is  very 
remarkable,  and  particularly  in  regard  to  the  fenfi- 
bility  of  the  furface.  I  have  obferved  this  fymptom 
to  be  produced  by  feveral  narcotics,  and  by  fome 
poifons.  It  is  very  remarkable  in  the  hydropho- 
bia ;  and  in  the  laft  days  of  a  perfon  who  died  of 
inanition  the  fenfes  of  touch  and  virion  were  ex- 
tremely acute.* 


*  This  cafe  will  be  found  in  chap.  xvii. 
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Of  the  ufe  of  the  affufion  of  cold  and  tepid  water  in 
fmall-pox,  with  cafes. 

THE  lingular  degree  of  fucccfs,  that  on  the  whole 
attended  the  affufion  of  cold  water  in  typhus,  en- 
couraged a  trial  of  this  remedy  in  fome  other  febrile 
difeafes.    Of  thefe  the  fmall-pox  feemed  more  par- 
ticularly to  invite  its  ufe.   The  great  advantage  that 
is  experienced  in  this  difeafe  by  the  admiffion  of 
cool  air,  feemed  to  point  out  the  external  ufe  of 
cold  water,  which  being  a  more  powerful  applica- 
tion, might  be  more  particularly  adapted  to  the 
more  malignant  forms  of  fmall-pox.    The  refult 
correfponded  entirely  with  my  expedation.    Of  a 
number  of  cafes  in  which  I  witneffed  the  happy  ef- 
fects of  the  affufion  of  cold  water  in  fmall-pox,  I 
mall  give  the  following  only. 

CASE.  I. 

In  the  autumn  of  1794,  J-  J-  an  American  gen- 
tleman  in  the  24th  year  of  his  age,  and  immediately 
on  his  landing  in  Liverpool,  was  inoculated  under 

my 
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my  care;  the  prevalence  of  the  fmall-pox  rendering 
it  imprudent  to  wait  till  the  ufual  preparations  could 
be  gone  through,  or  indeed  till  the  fatigues  of  the 
voyage  could  be  recovered.    He  fickened  on  the 
feventh  day,  and  the  eruptive  fever  was  very  eonfi- 
derabJe.    He  had  a  rapid  and  feeble  pulfe,  a  fcetid 
breath,  with  pain  in  the  head,  back,  and  loins, 
His  heat  rofe  in  a  few  hours  to  1070,  and  his  pulfe 
beat  119  times  in  the  minute.    I  encouraged  him 
to  drink  largely  of  cold  water  and  lemonade,  and 
threw  three  gallons  of  cold  brine  over  him.  He 
was  in  a  high  degree  refrefhed  by  it.    The  eruptive 
fever  abated  in  every  refpeft— an  incipient  delirium 
fubfided,  the  pulfe  became  flower,  the  heat  was  re- 
duced, and  tranquil  fleep  followed.    In  the  courfe 
of  twenty-four  hours  the  affufion  was  repeated  three 
or  four  different  times  at  his  own  defire;  a  general 
direction  having  been  given  him  to  call  for  it  as 
often  as  the  fymptoms  of  fever  returned.  The  erup- 
tion, though  more  numerous  than  is  ufual  from 
inoculation,  was  of  a  favourable  kind.    There  was 
httle  or  no  fecondary  fever,  and  he  recovered  ra- 
pidly. 

In  fituations  where  the  eruptive  fever  of  fmall- 
pox  is  clearly  diftinguifhable,  and  where  it  does  not 
abate  fufficiently  on  the  admiffion  of  cold  air,  the 
affufion  of  cold  water  may  be  reforted  to  with  con- 
fidence and  faftty,  regulated  however  in  this  appli- 
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cation,  as  in  every  other,  by  the  actual  fiate  of  the  ^ 
tints  beat,  and  of  his  fenfation  of  heat.  In  the  con- 
fluent fmall-pox,  however,  after  the  eruption  is  com- 
pletely formed,  this  remedy  cannot  perhaps  be  ried 
with  advantage.  The  following  cafe  will  dluftratc 
this  pofition. 

CASE  IT. 

H.  A.  aged  a3>  »  American  T^I  f 
under  my  care  (Dec.  7  J  on  the  third  day  of  the 
eruption  of  the  fmall-pox;  that  »  on  the  fa* 
day  of  the  difeafe.  His  pulfe  114  and  feeble, 
feis  heat  too".    His  head,  back,  and  loms,  ached 

feverely-thirft  great-fcm  livid-fmall-po*  con- 

fluent. 

He  was  put  on  a  milk  diet-gentle-  mercurial 
purgatives  were  ordered  from  time  to  tune,  and  an 
opiL  every  night  at  bed-time.  I«« 
Xen  largely,  at  firft  by  kfelf,  and  afterwards  mxr 
flwith  wine,  and  the  aftufion  of  cold  water  ^vas 
dfreaed  in  the  ufua.  way.    In  ten  rmnutes  a  « 
the  affufion,  the  pulfe  was  96  the  heat  98  h 
livor  of  the  (kin  was  much  d.mimlhed,  but  the 
pains  were  not  relieved. 

Dec  8.  Noon-Pulfe  96,  ISA  and  regular-thirft 
gone-refpi»ation  flow  and  natural-heat  97^ 
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The  affufion  was  ordered  to  be  repeated  y  tm  mi- 
nutes after,  pulfe  84  and  feeble — heat  840. 

Dec.  9.  Noon— Pulfe  88,  heat  93*— -the  cold 
affufion  was  not  repeated  in  this  very  reduced  ftate 
of  heat ;  the  decoction  of  bark  was  ordered,  and  a 
pint  of  wine  daily  in  lemonade. 

Dec.  10.  Noon — Pulfe  116,  and  full — heat  98®, 
refpiration  ftill  eafy — expectoration  considerable  ami 
vifcid — third  lefs — eyes  quite  clofed — head  fweUedi 
— a  complete  union  of  the  puftules  on  the  face.- — 
Bark  and  wine  continued,  with  the  opiate  at  night, 

Dec  12.  Pulfe  118 — heat  96 °,  A  bucket  full 
of  water  of  the  temperature  of  92 0  was  poured  over 
him.  He  appeared  refrefhed  at  the  moment  5  ten 
minutes  after,  pulfe  112,  heat  940.  Complained  of 
being  chilly.  Refpiration  ftill  eafy — free  of  pains, 
and  his  face  lefs  fwelled.  Complained  of  his  throat, 
A  blifter  was  applied  to  it  all  round. 

Dec.  13.  Noon — Pulfe  118 — heat  96°~refpira- 
tion  ftill  free,  but  his  throat  very  fore.  Medicines 
were  continued,  but  the  affufion  of  tepid  water  was 
not  repeated. 

Dec.  14.  Noon — Pulfe  138 — heat  ioo° — refpi- 
ration is  now  become  laborious,  and  the  expuition 

E4  difficult. 
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difficult.  The  throat  was  much  fwelled.  He  was 
frequently  fpunged  with  tepid  water,  and  the  me- 
dicines continued. 

Dec.  15.  Noon— Unfavourable  fymptoms  in- 
creafed. 

Dec.  16.  Noon— Vomiting  came  on,  which  was 
relieved  by  opium.    His  fenfes  and  his  intelled  re- 
remained  acute  to  within  an  hour  of  his  death, 
which  happened  at  eight  o'clock  in  the  evening  of 
this  day. 

If  this  cafe  be  more  detailed  than  feems  necef- 
fary,  let  this  be  excufed,  as  it  is  the  firft  in  which 
the  adual  heat  in  confluent  fmall-pox  has  been  re- 
corded. It  is  here  given  accurately  from  the  period 
when  the  difeafe  came  under  my  care, 

In  regard  to  the  erTefts  of  the  cold  affufion,  it 
may  be  obierved,  that  this  remedy  was  not  ufed 
during  the  eruptive  fever,  nor  till  three  days  after 
the  eruption  had  appeared,  and  the  character  of  the 
difeafe  was  decided.    In  the  ftage  in  which  it  was 
employed,  the  fever  and  the  heat  were  abating,  as  is 
ufual  after  the  eruption ;  and  in  all  cafes  in  which 
the  heat  is  finking,  the  application  of  cold  muft  be 
made  with  great  caution,  as  has  already  been  menu- 

oned. 
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oned.  After  the  fecond  affufion  (on  the  8th)  the 
heat  funk  below  its  natural  ftandard,  and  continued 
below  it  for  fome  time ;  fo  that  this  remedy  became 
inadmiffible.  The  difeafe  went  through  its  ufual 
courfe.  The  tepid  affufion  on  the  eighth  day  of 
the  eruption  (Dec.  12)  was  ufed  in  part  to  warn 
off  variolous  matter,  and  in  part  to  produce  refrefh- 
ment.  The  heat  which  was  before  96 °,  funk  two 
degrees,  fo  that  it  could  not  with  fafety  be  conti- 
nued, for  experience  has  proved,  that  the  tepid  af-, 
fufion  is  a  powerful  means  of  diminifhing  heat. 
The  heat  rofe  again  with  the  fecondary  fever,  and 
the  patient  died  of  the  affection  of  the  throat,  as  I 
believe  is  general  in  the  confluent  fmall-pox.*  It 
will  be  at  once  perceived,  on  the  principles  already 
laid  down,  that  in  a  difeafe  like  this,  the  affufion 
of  cold  water  could  only  be  effentially  ufeful  dur- 
ing the  eruptive  fever.  It  is  during  the  eruptive 
fever  that  the  quantity  of  the  aflimilation  is  deter- 
mined, as  well  as  its  kind.  This  is  invariably  found 
to  bear  an  exact  proportion  to  the  eruptive  fever,  and 
whether  we  confider  the  eruptive  fever  as  the  caufe 
or  effed  of  the  affimilation,  there  is  every  reafon  to 
expect,  from  the  laws  of  the  living  fyftem,  that  the 
diminution  of  this  fever  will  diminifli  the  quan- 
tity, and  meliorate  the  quality  of  the  variolous 
eruption.  jn 


*  See  Zoonomia,  vol.  ii.  page  237. 
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In  the  cafe  juft  related,  the  heat  during  the  erup- 
tive fever  (judging  from  trials  in  fimilar  fituations) 
had  rifen  to  1060  or  107%  but  it  had  funk  to 
ioo°,  before  the  cold  affufion  was  employed.  It 
may  eafily  be  conceived  that  this  remedy  could 
have  been  employed  to  a  much  greater  extent,  and 
that  its  effects  would  have  been  far  more  falutary, 
if  it  had  been  ufed  throughout  the  previous  fever. 
That  it  would  have  effentially  altered  the  character 
of  the  difeafe,  I  prefume  not  to  affert.    This  how- 
ever, I  can  declare,  that  in  all  the  cafes  in  which 
1  have  ufed  the  affufion  of  cold  water  during  the 
eruptive  fever,  however  fevere  the  fymptoms  may 
have  been,  thefe  fymptoms  inftantly  abated,  and 
the  difeafe  affumed  a  benignant  form.    The  cafe 
of  Mr.  Johnfton  (Cafe  I.)  already  given,  will  .illus- 
trate this  obfervation  -r  and  fix  or  feven  others  I 
might  adduce  to  the  fame  purpofe.    As  yet  my  ex- 
perience extends  no  farther. 

The  inoculation  of  infants  is  fo  very  rarely  fol- 
lowed by  any  ferious  difeafe,  that  as  far  as  refpefts 
them,  the  affufion  of  cold  water  may  be  feldom 
required.  The  inoculation  of  adults  is  not,  how- 
ever, quite  fo  fafe.  Inoculation  is  feldom  indeed 
performed  in  our  illand  on  adults  that  are  natives, 
but  foreigners  frequently  require  it  j  and  in  Liver- 
pool, our  intercourfe  with  America  renders  it  often 
jieceffary  to  perform  it  on  adults  from  that  conti- 
nent. 
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neat.    We  may  alfo  obferve,  that  when  the  natural 
fmall-pox  is  epidemic,  the  eruptive  fever  will  be 
generally  diftinguifhed ;  and  wherever  it  is  diftin. 
guilhed  with  fymptoms  of  violence,  inftead  of  truft- 
fng  to  cool  air  only,  the  cold  affufion,  or  cold  bath, 
are  ftrongly  recommended.    To  our  brethren  acrofs 
the  Atlantic  this  is  more  efpecially  addrefTed.— - 
In  America,  as  well  as  many  parts  of  the  old  con- 
tinent, in  confequence  of  the  negled  of  early  ino- 
culation, the  natural  fmall-pox  at  times  fpreads 
alarm  and  devaftation  throughout  extenfive  diftridts. 
In  this  ifland  the  ravages  of  the  natural  fmall-pox 
are  on  the  whole  very  great,  yet  they  occafiqn  little 
difturbance  or  alarm.    The  praftice  of  inoculation 
among  the  more  opulent  claffes  of  fociety,  keeps 
up  the  contagion  in  all  our  populous  diftri&s,  and 
at  the  fame  time  by  relieving  thefe  claffes  from  the 
apprehenfion  of  the  natural  fmall-pox  in  their  own 
families,  prevents  them  from  oppofing  the  cafual 
progrefs  of  the  difeafe  among  the  inferior  orders, 
who  want  the  knowledge  and  the  combination  necef- 
fary  to  the  ufe  of  the  means  of  prevention  among 
themfelves.    Though  therefore  it  is  demonftrable, 
and  has  indeed  been  demonftrated,  that  the  deftruc- 
tion  of  the  natural,  or  rather  the  cafual  fmall-pox, 
might  be  entirely  avoided,  yet,  as  it  falls  almoft 
wholly  on  the  families  of  the  poor,  and  as  it  has  been 
an  evil  that  has  been  long,  and  that  is  familiarly 
known,  we  fubmit  to  it  through  habit,  as  if  it 

were 
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were  inevitable*.    The  alarm  produced  by  the  ca- 
fual  contagion  is  therefore  feldom  fo  great  in  our 
large  towns,  as  to  give  a  practitioner  frequent  op- 
portunities 


*  The  obfervations  on  the  poffible  prevention  of  the  cafual 
fmall-pox,  will  doubtlefb  fuggeft  to  the  medical  reader,  the 
"  Sketch  of  a  Plan"  for  that  purpofe,  publilhed  in  1793,  by 
my  refpeftable  neighbour,  Dr.  Haygarth.  That  this  plan  is 
in  itfelf  practicable,  and  that  it  would  be  effectual,  I  have  little 
doubt.  Unfortunately,  it  requires  the  affiftance  of  govern- 
ment (as  I  remarked  at  the  time)  and  this  I  fear  is  a  powerful 
objection.  It  is  poffible  however  that  fome  fcheme  of  this 
kind  (including  I  hope  all  contagious  difeafes)  may  one  day 
or  another  be  attached  to  fome  comprehenfive  plan  for  the 
management  of  the  poor. 

The  theory  that  fuggefted  Dr.  Haygarth's  plan,  but  which 
formed  no  effential  part  of  it,  involved  him  in  a  difcuffion  on 
the  length  of  time  that  variolous  matter  may  be  expofed  to  the 
atmofphere,  and  retain  its  infedious  quality.  On  this  occa- 
fion,  as  there  was  fome  difference  of  opinion  between  us,  he 
propofed  feveral  experiments  to  me  which  would  doubtlefs 
have  decided  the  queftion.  (See  pages  459,  460,  of  "  A 
Sketch,  &c")  It  was  fully  my  intention  to  have  undertaken 
fome  experiments  fuch  as  he  mentioned,  and  I  even  commenc- 
ed them,  but  as  my  attention  was  forcibly  drawn  to  other  fub- 
je&s,  thefe  experiments,  which  required  extreme  accuracy, 
were  not  completed,  and  my  engagements  have  never  fince 
permitted  me  to  recommence  them.  I  have,  however,  fince 
that  time,  inoculated  with  matter  at  different  periods  from  its 
being  taken  from  the  patient,  and  the  refult  is  as  follows— 
The  length  of  time  which  variolous  matter  expofed  to  the  air 
retains  its  contagious  quality,  depends  on  its  fuperficies.  If  it 
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portunities  of  treating  the  eruptive  fever  of  the  corir 
fluent  fmall-pox,  the  only  ftage  of  that  difeafe  in 
which  medical  treatment  is  likely  to  be  of  much 
avail.  Where  fuch  an  opportunity  does  occur  to  the 
enlightened  reader  of  thefe  pages,  it  is  hoped  that 

the 


be  fpread  very  thin  on  a  piece  of  flat  or  convex  glafs,  it  lofes 
this  quality  much  fooner  than  when  it  is  collected  in  a  mafs- 
Spread  thin  upon  glafs,  it  fometimes  difappoints  the  inocula- 
tor  at  the  end  of  twenty  days,  though  not  generally  ;  and  I 
have  known  it  fucceed  in  communicating  the  difeafe,  even 
when  diffufed  ever  a  large  furface,  at  the  end  of  feventy-three 
days.  (See  Dr.  Haygarth's  Sketch,  page  447.).  But  I  find  from 
the  experience  of  others,  as  well  as  from  my  own,  that  this  is 
not  common.  The  inftance  in  which  I  found  variolous  mat- 
ter to  retain  its  infectious  quality  longeft,  was  the  following. 
On  the  fecond  of  February,  1792,  I  took  a  confiderable  quan- 
tity of  this  matter  on  a  piece  of  window  glafs,  keeping  it  as 
much  together  as  its  fluidity  would  admit.  It  was  expofed 
immediately  to  a  ftream  of  air,  and  the  furface  was  fpeedily 
dry.  On  the  fecond  of  March  following,  after  moiftening  a 
portion  of  it  with  a  little  water,  I  inoculated  three  patients, 
and  all  with  fuccefs.  In  the  courfe  of  the  fummer  I  inocu- 
lated with  another  portion  of  it,  previouliy  liquified  by  the  ad- 
dition of  warm  water,  and  with  fuccefs  as  before.  On  the 
twentieth  of  July,  1793,  I  again  ufed  a  portion  of  the  fame 
matter  in  the  fame  way,  and  again  with  fuccefs  ;  but  this  fuc- 
cefs was  long  doubtful,  and  it  was  not  till  the  twenty-fecond  day 
after  the  operation,  that  the  patient  fickened. — I  ufed  the  fame 
matter  in  June,  1794,  when  it  entirely  failed  me.  It  is  now  by 
me  and  is  not  mouldy,  nor  any  ways  changed  in  its  appearance. 
Variolous  matter  kept  fome  time  is  certainly  flower  in  pro- 
ducing the  difeafe,  even  where  it  does  fucceed  in  the  end. 


the  affufion  of  cold  water,  or  the  cold  bath,  will  not 
be  negle&ed.  The  Chinefe,  it  is  faid,  have  long  fol- 
lowed this  practice  with  extraordinary  fuccefs*. 

The  ufe  of  the  cold  affufion  in  fever  was  common 
among  the  phyficians  of  the  infirmary,  (Dr.  Bran- 
dreth,  Dr.  Gerard,  and  myfelf)  while  fevers  were 
received  into  that  hofpital,  and  its  extraordinary 
fuccefs  there,  has  rendered  it  in  Liverpool  familiar 
in  private  praftice,  and  extended  it,  as  I  have  already 
mentioned,  to-feveral  other  febrile  diforders.  The 

fcarlatina 


*  Sir  William  Watfon,  in  his  traft,  entitled  "  Account  of 
Experiments  on  the  moft  fuccefsful  methods  of  inoculating 
the  fmall-pox,"  publiflied  in  1761,  mentions  the  cafe  of  a 
young  woman,  who  in  the  abfence  of  her  nurfe,  got  out  of  b£d 
delirious  during  the  eruptive  fever  of  fmall-pox,  and  threw 
herfelf  into  the  new  river  near  Iflington.  She  was  difcovered 
floating  on  her  face;  and  when  taken  out  of  the  water,  had 
not  the  leaft  appearance  of  life  She  was  recovered  however 
by  the  ufual  methods,  and  afterwards  pafled  wen  through  the 
difeafe. 

In  fome  parts  of  Bengal,  according  to  Mr.  Ives,  inoculati- 
on is  practiced  among  the  natives-After  the  operation  is 
performed,  the  patient  is  ordered  to  bathe  in  cold  water  thrice 
a  day,  and  to  live  on  the  moft  cooling  diet.  When  the  fever 
comes  on,  the  bathing  is  left  off,  but  it  is  refumed  on  the  fe- 
cond  day  after  the  eruption  appears,  and  continued  for  the 
three  fucceffive  days.  '  It  is  fuppofed  to  fill  the  puftules. 

tott  Voyage  to  India,  in  the  years  1755,  6,  7,  ch.  iv.p.  54. 
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fcarktina  anginofa  has  for  many  years  prevailed  ift 
Liverpool  and  though  in  general  mild,  has  as  at  par- 
ticular feafons  been  malignant  and  fatal.  To  this 
difeafe,  the  affufion  of  cold  water  has  lately  been 
applied  by  my  friend  Dr.  Gerard,  and  the  particu- 
lars that  follow  are  mentioned  on  his  authority. 

In  the  latter  end  of  December  1796,  all  the  chil- 
dren of  a  family  in  his  neighbourhood,  five  in  num- 
ber, had  been  attacked  in  fucceffion  with  fcarlet  feverj 
four  of  thefe  were  recovering,  but  one  was  dange- 
roufly  ill,  when  the  father  of  the  family,  with  whom 
one  of  the  children  had  flept,  was  himfelf  feized  with 
all  the  fymptoms  of  the  difeafe.  He  had  exceffive 
pain  in  his  head  and  back,  and  flying  pains  all  over 
him.  He  had  frequent  rigors,  lofs  of  appetite,  and 
•ficknefs,  with  fome  flufliing  of  the  face,  but  without 
any  efflorefcence  on  the  Ikin  or  affection  of  the 
throat.  This  was  his  htuation  when  Dr.  Gerard 
was  called  in,  about  fixteen  hours  after  the  firft  at^ 
tack.  An  emetic,  and  afterwards  a  cathartic  were 
ordered,  but  their  operation  was  flow  and  imper- 
fect, and  on  vifiting  him,  ten  or  twelve  hours  after- 
wards, he  was  not  materially  relieved. 

Entertaining  no  fort  of  doubt  of  the  nature  of 
the  attack,  thefe  fymptoms  foreboded  that  the  epi- 
demic would,  in  this  inftance,  be  fevere  ;  and  Dr. 
Gerard  determined  to  try  the  affufion  of  cold  water., 

from 
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from  which  in  typhus  he  had  feen  fuch  happy. effects. 
Accordingly  the  operation  was  performed,  and  with 
a  refult  that  far  exceeded  his  hopes.  As  he  was 
much  debilitated,  half  a  pint  of  hot  wine  was  given 
him  after  it,  and  on  being  put  to  bed,  the  fymptoms 
of  fever  were  found  nearly  gone  ;  a  genial  warmth 
diffufed  itfelf  over  the  extremities  of  his  body,  fol- 
lowed by  perfpiration  and  fleep.  N  ext  day  he  com- 
plained of  a  flight  degree  of  head-ach  and  laflitude  j 
Dr.  Gerard  therefore  ordered  the  affufion  to  be  re- 
peated, as  well  as  the  warm  wine  after  it ;  the  fymp- 
toms of  the  difeafe  vanifhed,  and  never  re-appeared. 

A  day  or  two  afterwards,  a  maid  who  had  been 
hired  as  an  afliftant  to  attend  the  fick  children,  and 
who  had  been  about  a  week  in  the  houfe,  was  at- 
tacked by  the  precife  fymptoms  already  related,  and 
which  had  uniformly  ulnered  in  the  epidemic.  She 
took  an  emetic  on  the  firft  attack  with  little  bene- 
fit, and  foon  after  the  cold  water  was  poured  over 
her,  the  wine  being  adminiftered  after  it.  In  this 
cafe  the  remedies  were  ufed  earlier  than  in  the  for- 
mer one  they  were  ufed  once  only  :  the  febrile 
paroxyfm  was  diflblved,  and  never  returned. 

The  refult  of  thefe  cafes  communicated  by  Dr. 
Gerard,  leads  to  a  variety  of  important  reflections. 
That  the  affufion  of  cold  water  extinguilhes  the 
incipient  fcarlatina  as  well  as  the  typhus,  can  fcarce- 
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ly  be  doubted ;  and  thus  this  powerful  and  fimple  re- 
medy is  extended  to  another,  and  a  moft  important 
clafs  of  difeafes.  That  the  difeafe  was  extinguifhed 
without  the  fpecific  efflorefcence  of  the  ikin,  or  af- 
fection of  the  throat,  is  a  circumftance  not  a  little 
curious.  It  feems  to  demoriftrate  that  this  efflo- 
refcent  matter  is  the  product  of  the  eruptive  fever; 
and  that  the  fever  itfelf  being  deftroyed  in  the  firft 
inftance,  the  efflorefcent  matter  is  never  produced. 
Thus  we  are  freed  from  the  apprehenfions  which  a 
falfe  theory  might  fugged  againft  extinguifhing  a 
procefs  by  which  nature  was  extricating  itfelf  from 
an  acrimony  which  the  fyftem  had  imbibed. — Thus 
alfo  our  conclufion  is  fupported,  that  the  eruptive 
fever  of  fmall-pox  is  the  caufe,  and  not,  as  fome 
have  fuppofed,  the  confequence  of  the  progrefs  of 
affimilation,  and  that  the  diminution  of  this  fever 
by  cool  air,  and  ftill  more  by  the  affufion  of  cold 
water,  actually  diminifhes  the  quantity  of  matter 
aflimilated,  and  in  certain  cafes  might  perhaps  wholly 
prevent  the  affimilation.*    This  laft  conclufion  is 

F  indeed 


*  Dr.  Cullen  has  affumed,  that  in  all  the  various  degrees  of 
fmall  pox,  the  quantity  of  matter  aflimilated  bears  an  exatt 
proportion  to  the  bulk  of  the  body,  and  that  the  difference  in 
the  nature  and  quantity  of  the  eruption  depends  wholly  on  the 
permeability  of  the  fkin.  This  doftrine,  which  in  his  leclures 
he  extended  to  all  the  other  exanthemata,  is,  in  my  judgment, 
•ne  of  the  vveakeft  parts  of  his  moll  valuable  work. 
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indeed  doubtful,  as  all  analogical  indu&ions  muft 
be  between  different  diieafes;  and  particularly  where 
the  difference  is  of  this  important  kind,  that  the 
^onftitut'ion  in  one  cafe  is  fufceptible  of  the  difeafe 
once  only,  while  in  die  other  it  may  probably  re- 
ceive it  indefinitely.  We  may  alfo  obferve,  that  the 
prevention  of  the  affimilation  of  fmall-pox,  by 
wholly  extingui filing  the  eruptive  fever,  if  it  were 
in  our  power,  would  not  be  advifable,  fince^  it 
muft  leave  the  patient  expofed  to  the  future  in- 
fluence of  that  contagion. 

I  have  not  had  an  opportunity  of  repeating  Dr. 
Gerard's  practice  in  the  incipient  ftage  of  fcarlatina, 
but  after  the  efflorefcence  on  the  furface  decides  the 
nature  of  the  attack,  I  have  for  the  laft  fifteen 
months  uniformly  prefcribed  immerfion  in  the  tepid 
bath,  (from  920  to  960)  and  with  ftriking  benefit. 
Whether  the  affufion  of  cold  water  is  applicable 
to  the  other  exanthemata,  muft  be  left  to  future  ex- 
perience. 

In  the  cafes  that  I  have  related  to  illuftrate  the 
effe&s  of  the  cold  affufion,  the  temperature  of  the 
water  may  be  judged  of  from  the  feafon  of  the 
year.  In  general  it  was  from  400  to  500  of  Fahc. 
In  the  epidemic  which  prevailed  in  the  30th  regi- 
ment, the  water  of  the  river  was  employed,  as  has 
tody  been  mentioned,  which,  as  the  feafon  was 

uncommonly 
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uncommonly  cold,  did  not,  though  in  the  month 
of  June,  exceed  580  or  60  °.    I  have,  however, 
very  often  ufed  the  river  water  in  private  practice 
during  the  iummer  months  of  the  laft  four  years, 
when  in  general  it  has  been  from  65 0  to  700, 
and  the  effects  correfpond  with  thofe  already 
defcribed.    The  folution  of  fever,  or  to  fpeak  in 
language  more  precife,  but  as  yet  lefs  intelligible, 
of  the  morbid  febrile  catenation,  depends  on  the 
fudden,  general,  and  powerful  impreflion  on  the 
fenfations,  and  this  impreflion  is  lefs  affected  by  the 
difference  in  the  temperature  from  40  °.  to  650.  as 
far  as  my  obfervation  extends,  than  might  on  a  firft 
confideration  be  imagined.    Within  thefe  limits 
the  efficacy  of  this  remedy,  as  well  perhaps  as  its 
fafety,  depends  on  the  fudden nefs  and  momentari- 
nefs  of  its  application.    The  powerful  impreflion 
on  the  fenfations  is  much  weakened  when  the 
water  is  poured  llowly  on  the  body,  and  as  the  re- 
fpiration  is  fufpended  or  convulfed  during  this  ap- 
plication, as  well  as  during  the  act  of  immerfion  in 
the  cold  bath,  it  might  in  fome  cafes  incur  hazard 
to  protract  it. 
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CHAP.  X. 


Of  the  affufion  of  tepid  water  on  the  furface  of  the 
body,  in  feverijb  diforders,  and  of  fpunging  the  body 
with  water  or  vinegar.  The  affufion  of  tepid  water 
pratlifed  by  the  ancients.- 

I  APPLY  the  term  tepid  to  water  heated  to  that 
degree  which  is  warm,  but  not  hot  to  the  fen- 
fations,  and  which  in  the  way  of  affufion  is  from 
8 7°  to  970  of  the  fcale  of  Fab.  According  to  my 
experience  this  term,  when  the  body  is  immcrfed, 
may  be  applied  to  water  fome  degrees  colder,  the 
reafon  of  which  will  be  eafily  understood  by  thofe 
who  reflect,  that  under  immerfion  no  evaporation 
from  the  furface  of  the  body  takes  place.    At  firft 
I  imagined  that  the  tepid  affufion  might  be  be- 
neficial in  cafes  where  the  heat  of  the  body  is  below 
the  degree  neceflary  to  render  the  cold  affufion  fafe. 
I  employed  it  therefore  in  thofe  ftages  of  fever  where 
the  heat  did  not  exceed  the  temperature  of  health. 
A  little  experience  however  convinced  me  that  this 
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practice  was  not  without  hazard,  for  I  found,  that  in 
many  cafes,  at  leaft,  the  heat  of  the  living  body  is 
lowered  as  fpeedily  by  the  affufion  of  tepid  water, 
as  by  the  affufion  of  water  that  is  cold : — If  I  miftake 
not,  in  fome  cafes  the  heat  is  lowered  more  fpeedily 
by  the  tepid  water.  To  thofe  who  reafon  refpecting 
the  heating  and  cooling  of  the  living  body  in  the 
fame  manner  as  refpecting  inanimate  matter,  this 
obfervation  will  appear  paradoxical  j  I  affert  it  how- 
ever from  actual  obfervation,  and  a  little  reflection 
will  explain  the  phenomenon.    The  evaporation 
from  the  furface  is  more  copious  from  the  tepid  af- 
fufion, and  on  this  the  cooling  of  the  body  very 
much  depends.    But  this  is  not  all;  the  tepid  affu- 
fion is  little  if  at  all  ftimulating,  and  does  not,  like 
the  cold  affufion,  roufe  the  fyftem  to  thofe  actions 
by  which  heat  is  evolved,  and  the  effects  of  external 
cold  are  refuted.    Where  the  object  is  to  diminifh 
heat,  that  may  be  obtained  with  great  certainty  by 
the  repeated  ufe  of  the  tepid  affufion,  fuffering  the 
furface  of  the  body  to  be  expofed  in  the  interval  to 
the  external  air— and  if  the  beams  of  the  fun  are 
excluded,  and  a  ftream  of  wind  blows  over  it,  the 
heat  may  thus  be  reduced  where  cold  water  cannot 
be  procured  ;  even  in  the  warmeft  regions  of  the 
earth—on  the  plains  of  Bengal,  or  the  fands  of 
Arabia.    I  have  accordingly  employed  the  tepid 
affufion  very  generally  in  thofe  feverifh  affections 
where  the  morbid  actions  are  weakly  catenated,  de- 

P  3  pending 


7° 

pending  rather  on  the  ftimulus  of  preternatural  heat, 
than  on  contagion,  miafmata,  the  morbid  contents 
of  the  ftomach  and  bowels,  or  local  inflammatory 
affecVion.  Of  this  kind  are  a  great  part  of  the  feveriih 
affedions  of  children,  in  which  the  tepid  affufion 
is  a  valuable  remedy.    It  very  generally  produces 
a  confiderable  diminution  of  heat,  a  diminifhed  fre- 
quency of  the  pulfe  and  refpiration,  and  a  tendency 
to  repofe  and  fleep.    I  have  ufed  it  alfo  in  feverifli 
diforders  of  various  kinds  where  the  lungs  are  op- 
preffed,  and  the  refpiration  laborious,  and  where  of 
courfe  the  oppreffion  mightbe  dangeroufly  augment- 
ed, by  the  fudden  ftimulus  of  the  cold  affufion.  It 
is  alfo  applicable  to  every  cafe  of  fever  in  which  the 
cold  aflfufion  is  recommended,  and  thofe  may  receive 
much  benefit  from  it,  whofe  fears  or  whofe  feeble- 
nefs  deter  them  from  that  energetic  remedy.  I 
have  not  however  found  its  effeds  fo  permanent  as 
thofe  of  the  cold  affufion,  and  1  have  never  feen  it 
followed  by  the  total  ceflation  of  regular  fever,  as 
often  occurs  after  the  cold  affufion.    In  the  hedic 
fever,  however,  where  the  adions  are  lefs  ftrongly 
catenated  than  in  fynochus  or  typhus,  theparoxylm 
is  fometimes  completely  extinguiftied  by  the  affu- 
fion of  tepid  water*  in  the  commencement  of  the 
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*  See  this  faft  mentioned  in  the  Zoonomia,  vol.  it*  p-  *96» 
where  a  relation  is  inferted  by  Dr.  Darwin,  of  the  author  s 
(Dr.  C's.)  own  cafe  of  hereditary  confumption. 
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hot  ftage.  In  the  hectic  paroxyfm,  the  heat  fel- 
dom  rifes  more  than  two  degrees  above  the  tempe- 
rature of  health  in  the  trunk  of  the  body,  and  three 
or  four  degrees  on  the  extremities.  By  moiftening 
the  palms  of  the  hands  and  the  foles  of  the  feet  with 
vinegar,  its  effects  may  be  moderated,  for  it  is  from 
the  fenfation  of  heat  in  the  extremities  that  the  fli- 
mulus  to  the  fyftem  is  chiefly  derived ;  and  this  prac- 
tice ought  not  to  be  neglected,  if  the  tepid  affufion 
is  not  employed  generally.  In  all  cafes  of  fever  in- 
deed, where  the  burning  heat  of  the  palms  of  the 
hands  and  foles  of  the  feet  is  prefent,  this  method  of 
cooling  them  mould  be  reforted  to ;  it  is  uniformly  fafe 
and  refrefhing.  I  have  not  employed  the  cold  affu- 
fion in  the  hectic  paroxyfm.  This  difeafe  generally 
adheres  to  a  debile  fyftem ;  the  body  parts  with  its 
heat  in  it  eafilyj  and  the  lungs  being  always  affected 
in  the  pulmonary  hectic,  the  fudden  application  of 
cold  to  the  furface  might  produce  unpleafant,  and 
perhaps  dangerous  effects  on  the  refpiration.  Neither 
have  I  tried  it  in  peripneumony,  or  meazles. 

When  the  affufion  of  water  cold  or  tepid  is  not 
employed  in  fever,  benefit  may  be  derived,  as  has 
already  been  mentioned,  though  in  an  inferior  de- 
gree, by  fpunging  or  wetting  the  body  with  cold 
or  warm  vinegar  or  water.  This  application  is  how- 
ever to  be  regulated  like  the  others,  by  the  actual 
ftate  of  the  patient's  heat  and  of  his  fenfations. 
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According  to  my  experience,  it  is  not  only  lefs  effec- 
tual, but  in  many  cafes  lefs  fafe;  for  the  fyftem 
will  often  bear  afudden,  a  general,  and  a  ftimulating 
application  of  cold,  when  it  fhrinks  from  its  flow 
and  fucceflive  application*. 

I  have 


(*)  I  have  purpofely  avoided  entering  on  the  general  ope- 
ration  of  cold,  in  hopes  of  being  better  prepared  for  the  fob. 
jeft  at  fome  future  opportunity.    In  the  mean  time  I  have 
continued  the  ufe  of  foch  terms  as  are  moft  intelligible,  and 
moft  confonant  to  the  true  doftrines  as  far  as  I  perceive  them. 
Jo  fpeak  of  cold  in  any  form  aaing  as  a  ftimulus,  fecms  how. 
ever  to  fome  learned  friends,  not  merely  an  error,  but  an  ab- 
folute  contradiction  in  terms.    Heat  they  affirm  to  be  the 
univerfal  ftimulus,  and  cold  being  merely  the  privation  of 
heat,  mvfi  in  their  opinion,  always  have  a  fedative  operation. 
As  well,  it  is  faid,  may  darknefs,  which  is  the  privation  of 
liaht,  ftimulate  the  eye,  as  cold,  which  is  the  privation  of  heat, 
ftumulate  the  general  fyftem.    This  obfervation,  which  has 
more  importance  with  me  from  the  quarter  whence  it  comes, 
than  from  any  intrinfic  weight  it  ponefles,  leads  me  mto  one 
or  two  general  remark?. 

That  cold  can  never  aft  as  a  ftimulus,  was  a  favourite 
dogma  of  the  late  Dr.  Brown.    It  was  a  neceffary  confequenco 
of  his  general  doftrincs  of  life.    As  he  admitted  only  of  two 
clafles  of  diieafes,  difeafes  of  increafed  and  dimimfoed  excite- 
ment  ;  fo  he  reduced  all  remedies  into  two  correfponding 
S  foch  as  diminifo,  and  foch  as  increafe 
That  cold  in  extreme  degrees  is  a  powerful  and  tf*^1™* 
Ive  is  incontrovertible:  hetne.efore  held  that 
in  every  degree,  without  being  at  the  trouble  to  point  ont  the 
n  :  temper  tore  below  which  the  term  of  cold  is  apphca. 
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I  have  alfo  ufed  the  affufion  of  cool  water  as  a 
remedy  in  febrile  difeafes,  but  more  frequently  in 
paralyfis,  and  in  other  difeafes  of  debility.    By  the 

term 


ble.  It  was  the  character  of  Dr.  Brown  to  follow  his  hypothecs 
into  all  its  confequences,  contemning  all  facts  that  refted  on 
the  teftimony  of  others,  and  neglecting  more  than  perhaps 
any  man  of  his  talents  ever  did,  to  bring  his  opinions  to  the 
teft  of  experiment.  His  theory  was  in  his  hands  the  bed  of 
Procruftes.  On  the  operation  of  cold  he  was  Angularly  er- 
roneous. He  aflerts  that  cold  c8l||never  be  of  fervice  in  the 
fevers  of  the  torrid  zone,  (Elements^Med.  vol.  i.  p.  23.)  and 
the  reafon  he  gives  is,  that  in  thofe  diftafes  there  is  indirect 
debility,  to  which  cold  muft  not  be  applied.  He  declares  that 
it  never  can  be  of  fervice  but  in  fthenic  (inflammatory)  difeaf- 
es, (vol.  i.  p.  103.)  that  for  thefe  it  is  the  grand  remedy;  (p.296) 
that  its  operation  is  the  fame  as  in  fmall-pox,  in  meazles, 
catarrh,  and  all  other  inflammatory  difeafes  ;  and  that  "  it  is 
"  fufficient  to  cure  them  all !"  Thefe  aflertions  are  not  mere- 
ly  erroneous,  they  are  dangerous. 

Whatever  opinion  may  be  entertained  of  Dr.  Brown's  fun- 
damental principle — that  all  the  phenomena  of  life  are  to  be 
explained,  by  afluming  that  the  living  principle  (the  excitea- 
bility)  is  accumulated  and  expended  in  the  inverfe  ratio  of 
the  ftimulation,  it  will  not  now  be  difputed,  that  he  was  ac- 
quainted with  only  one  mode  of  aftion  of  the  living  princi- 
ple, that  which  Dr.  Darwin  has  defcribed  under  the  name  of 
irritation ;  and  that  he  was  wholly  regardlefs  of  the  influence 
of  fenfation,  volition,  and  aflociation,  fince  his  time  fo  fully 
illuitrated  in  Zoonomia,  and  which  on  every  hypothefis  muft 
be  allowed  to  have  fuch  vaft  influence  on  the  motions  of 
life.    It  was  to  his  difregarding  the  action  of  cold  on  the  fen- 
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term  cool,  I  indicate  the  temperature  from  87*  to 
750.  It  operates  as  a  gentle  ltimulant,  and  may 
be  ufed  as  a  milder  form  of  the  cold  affufion.  Like 

the 


fations,  that  the  error  of  Dr.  Brown  is  more  immediately  to 
be  traced. 

It  is  not  fo  eafy  to  explain  why  Dr.  Darwin,  who  under- 
ftood  the  laws  of  fenfation  fo  well,  fhould  alfo  have  difregard- 
ed  the  influence  of  cold  on  this  fenforial  power.  He  feems  to 
confider  the  application  of  cold  as  merely  fubtra&ing  the  fti- 
mulus  of  heat,  and  thus  to  be  altogether  negative;  (Zoonomia, 
vol.ii.  p.  7S7-)  without  adverting  to  that  moft  powerful  fen- 
fation, by  which  great  and  fudden  changes  from  a  higher  to  a 
lower  temperature  are  attended,  through  which  the  ener* 
gies  of  life  are  roufed  into  a&ion,  and  the  fedative  influence 
of  cold  for  a  time  countered.  Whatever  theory  we  adopt 
in  regard  to  the  origin  of  caloric  in  the  living  body,  it  feems 
to  me  to  be  in  a  great  meafure  owing  to  the  influence  of  the 
changes  of  the  external  temperature  on  the  fenfations,  that 
the  uniformity  of  the  heat  of  the  animal  is  preferved ;  and 
this  view  of  the  fubjeft  appears  perfectly  confident  with  the 
general  doftrines  of  Dr.  Darwin. 

The  ftimulating  aftion  of  cold,  though  ihort  in  duration, 
is  powerful  in  degree.  In  the  torpor  of  convulfion,  when 
weaker  ftimtili  are  unperceived,  the  affufion  of  cold  water  on 
the  naked  body  will  often  excite  the  dormant  fenfibility,  and 
introduce  a  new  aftion  throughout  the  nervous  fyftem.  In 
the  apopleftic  ftate  brought  on  by  the  fumes  of  charcoal,  this 
remedy  is  of  all  others  moft  efficacious;  when  dogs  are  fuf- 
focated  in  the  vapour  of  the  Grotto  del  Cani,  it  is  well  known 
that  thev  are  recovered  by  plunging  them  in  the  adjoining 
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the  cold  affufion  its  application  mould  be  fudden 
and  momentary,  when  the  objed  is  to  increafe  the 
tone  of  the  fyftem,  or  to  diflblye  a  morbid  catena- 
tion ;  where  it  is  employed  to  moderate  inordinate 
heat,  it  may  be  ufed  more  flowly,  provided  it  does 
not  interrupt  the  catenation  on  which  refpiration 
depends*. 

The  practice  of  giving  cold  water  as  a  drink  in 

fevers 
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lake.  And  in  other  animals,  when  the  laft  motions  of 
life  are  apparently  over,  the  fame  application  will  fometimes, 
as  I  have  obferved,  renew  the  contraction  of  thofe  fibres  that 
feemed  before  fixed  in  death. — This  obfervation  I  hope  to  il- 
Iuftrate  atfome  future  opportunity. 

Can  darknefs  ftimulate  the  eye?  No — Darknefs  produces 
no  fenfation.  Can  cold  be  rendered  ftimulating?  Surely- 
After  what  has  been  obferved  no  one  will  deny  it :  unlefs  in- 
deed it  mould  be  faid,  that  it  is  not  the  cold  that  ftimulales, 
but  the  fenfation  which  the  cold  produces;  a  point  that  it 
would  be  a  wafte  of  time  to  difpute.  It  is  the  ftimulant  pow- 
er of  cold  that  renders  it  fo  difficult  to  employ  it  in  inflamma- 
tory difeafes.    (See  note  at  the  end  of  chap,  xr.) 

(*)  I  borrow  this  term  (catenation)  from  Dr.  Darwin. — 
It  is  employed  to  exprefs  a  number  of  a&ions  linked  together, 
nearly  in  the  fenfe  of  ajjociation :  the  fympathics,  as  they  are 
ufually  called,  are  included  under  this  term,  and  many  affoci- 
ated  aftions  to  which  the  word  fympathy  has  not  been  applied, 
as  the  connexion  between  the  heart  and  the  lungs,  the  ftomach 
and  the  heart,  &c.    (See  Zwnomia,  vol.  i,  feft.  xvii.) 
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fevers  was  common  among  the  ancients,  and  im- 
merfion  in  cold  water  they  occafionallyemployed,but 
the  afTufion  of  it  on  the  furface  of  the  body  feems 
to  have  been  wholly  unknown.  Ablution  of  the 
furface  with  cold  water  was  firft  pra&ifed  in  mo- 
dern times  at  Breflaw,  in  Silefia,  as  appears  from  a 
differtation  by  J.  G.  de  Hahn,  under  the  title  of 
Epidemia  verna  quae  Wratiflaviam^  anno  17375  afflixit, 
to  be  found  in  the  Appendix  to  the  Asia  Germanica, 
vol.  x.*    While,  however,  the  laws  by  which  the 

affufion 


(*)  De  Hahn  fays  that  he  is  the  better  able  to  defcribe 
this  difeafe,  as  he  himfelf  was  feized  by  it ;  and  was  cured  by 
"  peregrina  ilia  multis  vifa  medendi  methodus."  He  begin6 
with  an  account  of  the  caufes  of  the  epidemic.  That  firft 
mentioned  is  the  ftate  of  the  weather.  In  the  Month  of  May 
1736,  after  a  very  promifing  fprin'g,  the  weather  became  wet 
and  cold,  and  the  fall  of  rain  was  fo  considerable  during  June, 
July,  and  part  of  Auguft,  as  to  lay  a  great  part  of  Silefia  un- 
der water.  The  wind  blew  chiefly  from  the  North-Weft.— 
The  harveft  was  almoft  entirely  deftroyed.  In  confequence  a 
famine  prevailed  throughout  the  province,  of  which  the  au- 
thor gives  a  dreadful  account,  and  this  he  mentions  as  the  fe- 
cond  caufe.  The  third  caufe  was  the  vitiated  air.  The  ftag- 
nation  of  the  waters  in  the  low  grounds  in  the  neighbourhood 
•f  Breflaw,  filled  the  atmofphere  with  marfli  effluvia.  Even 
the  cattle  fufFered  feverely  from  this  ftate  of  the  air,  and  from 
the  want  of  pure  water  to  drink.  The  epidemic  began  in  the 
enfuing  fpring.  He  gives  a  number  of  cafes.  The  firft  is 
that  of  a  farmer  in  the  neighbourhood  of  the  city,  of  40  years 
ef  age.  "  Comites  febt  is  erant  fubitus  virium  lapfus,  capitis  & 
praecordiorum  dolor  gravis,  fluxio  alvi,  pervigilium,  inquies, 
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■affufion  of  cold  water  ought  to  be  regulated  were 
not  underftood,  the  ufe  of  the  remedy  mud  have 

been 


dilirium.  Quae  infuperabilia  morbi  fymptomata  excipiebat 
die  undecima  his  ipfis  infuperabilior  obitus."  The  fecond  cafe 
which  he  mentions  occurred  in  the  city.  It  is  that  of  a  deli- 
cate woman,  of  30  years  of  age,  previoufly  afflifted  by  fevere 
misfortunes.  The  fymptoms  were  as  follows.  "  Subito  elan- 
guida  febriebat.  Dolor  capitis  illico  atrox.  Sitis  &  Secundo 
die  importuni  menfes.  Exin  vomitus  bilis,  alvufque  biliofa. 
Sputa  vifcida.  Syncopticus  rigor.  Ardor  partium  internus.' 
Lingua;  quafi  candenti  ferro  compreflae,  ficca  glabrities  &  re- 
ftri&io.  Vox  arentibus  faucibus  nulla.  Angina  fine  tumore 
peffima.  Repetebant  interdum  tenacis  petuitae  vomitus  alvique 
fluxio.  Os  finemedelaficcum.  Ia&atio.  Supinus  torpor.  Mors 
inter  convulfionesgemibunda."  The  author  proceeds  to  detail 
four  other  cafes  fimilar  to  the  above,  which  alfb  terminated 
fatally.  Two  females  who  caught  the  infection,  efcaped  in 
confequence  of  critical  eruptions. 

At  length  the-SWm  became  general.  The  attention  of  the 
magiftrates  was  roufed,  and  from  a  ftria  inquiry  it  was 
found,  that  more  than  double  the  ufual  number  of  deaths  had 
occurred  at  Breflaw  in  that  year.  All  the  ufual  methods  of 
praftice  were  of  no  avail.  Whether  bleeding  was  employed 
or  abftained  from,  the  difeafe  was  equally  mortal.  In  this 
diftrefs  Dr.  De  Hahn  determined  to  try  the  effetfs  of  the  exter- 
nal ufe  of  cold  water.  The  firft  cafe  in  which  it  was  em- 
ployed, occurred  in  the  month  of  April ;  it  is  related  as  fol- 
lows. «  Mercator  xxxii,  Annos  natus,  floridus  natura,  fed  inter 
moerores  fufcus  in  orthoftadio,  mox  febriens,  capitifque  do- 
lore  &  naufca_afFeaus.  Permittentibus  id  viribus,  altera  die 
mittebamus  fanguinem,  qui  inflammatorius.  Vefpere  vome- 
*>at  aeger,  tertia  die  maculofus.    Maculae  morbillis  aemulae 


78 

been  extremely  hazardous,  and  the  fatal  confequen- 
ces  of  its  improper  application,  we  can  eafily  believe 

to 


inconftantes.   Mador.  Mox  praecordiorum  intollerabilis  do- 
lor &  dilirium.    Quad  ex  temulentia  vacillans  extra  leftum 
vagabatur  aeger.    Oculo  altero  dilatato,  altero  connivente, 
utroque  gramiofo  &  culigenofo  ;  lingua  laevi,  arida,  candente; 
fputo  refinofo ;  urina  biliofa."— The  ufual  remedies  failing,  on 
the  eighth  day  they  had  recourfe  to  ablution.  "  Turn  ad  exter- 
na?, illas  hume&ationes  confugiebamus,  indifefla  opera  fpongiis 
omnem  corporis  ambitum  demulcentes.    Id  confequamur,  ut 
fenfim  fputa  refmofa  fierent  magis  mobilia ;  ut  flaccida  et  fuf- 
ca  facies  confpiceretur  magis  turgidula  ;  ut  felicius  procederet 
llandus  mador;  ut  refipifcerit,  haftenus  vel  loquax  nimium, 
veltaciturnus  ex  dilirio  aeger."  The  author  then  relates  a  cafe 
of  a  fimllar  nature,  in  which,  the  ablutions  being  reje&ed, 
the  patient  died.    Next  follows  the  cafe  of  a  lady,  a  relation 
of  his  own,  43  years  of  age,  whofe  fymptoms  appeared  of 
the  moid  dangerous  nature.    In  this  cafe  the  attack  was  fud- 
den.    "  Inter  domefticas  occupationes  quafi  conquaflata  con- 
cidebat.    I.  Facies  primo  momento  Hippocratica ;  artubus 
glacie  perfufis  &  tremulis.    Horror  repetitus  ad  quemvis  aeris 
atta&um.    Vomitus  poft  quavis  ingefta.    Abdominis  turgor. 
Videbatur  mihjUdvoJanti  non  morbo  corripi  xgra,  fed  fide- 
rata  mori,  vixque  am#ius  cum  morte  colluftari.  Pharmaco, 
ob  vomitus,  non  erat  locus  ,  neque  venae  feftioni,  ob  algida  A: 
emarcida  membra.  II.  Jugi  abluitione  artuum  glacies  difflue- 
bat  inter  gemibundos  angores.    Sitis  tandem  invitabat  potum. 
Calorem  excipiebat  aeftus.  Clyfmi  folubantur  partes  abdomi- 
nis internas.    Quarta  die  magis  fibi  confcia  asgra  caput  quafi 
a  percuffione  dolere  conquerebatur.  *    *    *  Oftava  demum 
die  certa  rediturae  fanitatis  fpes  duorum  tandem  menfium 
confirmata." 
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to  have  prevented  its  gaining  any  ground  on  the 
continent,  or  having  been  adopted  in  Britain.  Thefe 

laws 


The  author  next  relates  the  cafe  of  a  man  of  64,  whom 
he  attended,  with  two  other  phyficians,  and  on  whom  the  af« 
fufion  of  cold  water,  or  ablution  of  any  kind,  does  not  feem 
to  have  been  tried.  This  perfon  died  on  the  10th  day,  and 
our  author  himfelf  was  immediately  after  feized  with  the 
difeafe,  having  probably  caught  it  of  his  patient.  He  was  in 
his  44th  year.  "  Die  imo,  Perfenferam  inter  vix  fuperabilos 
labores,  infeftum  aliquamdiu  nuchae  dolorem.  Hie  ifto 
roane  folito  ferventior,  febrem  epidimicam  invitabat  abfque 
praavio  horroris  fenfu.  Soevus  ille  dolor  ex  nucha  orium 
ducens — totum  tunc  ambiebat  caput.  *  *  *  Fervebat  ca- 
put, frigentibus  pedibus,  fpafmo  ad  abdomen  rigidis.  An- 
gefcente  de  momento  in  momentum  dolore,  horror  adcrat  ad 
quemvis  aeris  attaclum.  Languor  mox  ab  initio  extremes. 
Nox  inquieta  Sc  fudans.  2do,  Oculi  graviflime  dojentes 
*  *  *  jtio,  Parca  mane  remiffio  dolorum,  mox  in- 
tenfiorum;  febre,  prsevio  tempore,  aufta.  Nox  clamofo 
nuchae  &  capitis  cruciatu  atrox.  4to,  Poft  hanc  dies  nocte 
pejor.  Pedum  glacies  nondum  egelata.  jto,  Triftibus 
his  fymptomatibus  pingebatur  pavoris  mentifque  debilitas 
fufpefta ;  6to,  manibus  hoc  biduo  vibicatis,  tendinumque 
fubfultu  tremulis,  milio  per  dorfum  fparfo;  7mo,  vomitus 
praeterea,  aptharum  ventriculi  teftis.  Ab  hac  die  abluitio 
frigida  univerfalis  in  ufum  vocata  cum  antea  particularis 
tantum  obtiniflet.  8vo,  Odavo  pulfus  tremulus  obfervatur. 
Gemitus  a  dolorum  ferocia  perennis.  9no,  vomitus  gru- 
mum  cruoris  emoliebatur.  iomo,  Obtinebat  tunc  rerum 
abaliquo  mentis  deliro  ftupore  incuria.  iimo,  fudor,  ar- 
miftitium  aliquot  horarum  producens,  opportuno  cor. 
ticis  ufui  locum  concedebat,  cum  jam  exitialis  languor 
quaevis  peflinu  minaretur.    Loquela  difficilis  &  balbutiens. 
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laws  are  now,  I  hope,  afcertained  by  ample  expe . 
rience,  and  pra&kioners  will,  I  truft,  find  themfelves 

dire&ed 


Angina    apthofa.     Stridor   dentium.    i2mo,     Ri(us  far- 
donicus.    Spafmi  cynici.    *  *  *    Id  interim  confequaba- 
mur  corticis  ufu,  ut  quotidiana  exacerbatio  tardius,  &  die 
decima  quarta,  quae  tota  comatofa  fuerat,  fub  noftem  demum 
ingruerit.     Sed  gravitate  tarditatem  compenfabat,  violenti 
frigore  totum  corpus  quatienti.    Mox  algidus  aderat  fudor, 
deficienti  loquela  ;  demifla  citra  voluntatis  imperium  urina." 
From  this  apparently  defperate  ftate  De  Hahn  however  re- 
covered, and  chiefly,  as  he  apprehends,  by  the  ablutions  of 
cold  water,  which  were  employed  even  in  this  advanced  ftage 
of  the  fever.    Almoft  from  the  beginning  of  the  fever  he  in- 
dulged  freely,  according  to  the  plan  he  had  followed  with 
others,  in  liquids,  confifting  chiefly  of  water  rendered  grateful 
and  cooling  by  the  addition  of  lemon  juice,  nitre,  &c.  and 
every  night  he  took  a  moderate  dofe  of  opium,  from  which 
he  found  the  greateft  benefit.  From  all  heating  alexipharmics 
he  entirely  abftained,  having  the  greateft  repugnance  towards 
them.    On  the  7th  day,  the  ablutions  with  cold  water  were 
begun.    The  method  employed  feems  to  have  been  that  of 
fponging  the  furface,  and  this  appears  to  have  been  continued 
for  fome  time  together.    The  expreffion  is  neither  elegant 
nor  precife.    "  Jugiter  ergo  fpongiis  abluebar."  Theeffefts 
are  defcribed  as  follows.    "  Sanfteque  teftor,  nunquam  non 
refici  ad  breve  temporis  momentum  languentes  marcidae 
cutis  fibras  me  perfenfifle.    Succedebat,  repurgatis  hac  ope 
poris,  perfpiratio  liberior,  ac  fudor  modeftus;  videbantque 
cutis  obturacula  promptius  fpongia  remota,  quam  pharmaci 
interni  virtute.    Recreabat  praeterea  hiantia  &  purum  aerem 
fitientia  cutis  ora,  liberior  aeris  acceflus."  This  .ccount  of  the 
effects  of  the  piacYice,  correfponds  with  our  experience  at 
prcfent.  Dr.  De  Hahn  found  the  advantage  of  a  plentiful  fup- 
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directed  in  fafety  in  the  future  ufe  of  this  powerful 
remedy. 

G  The 


ply  of  frefh  air,  at  that  time  little  underftood  throughout 
Germany  or  Europe,  and  he  fecured  it  by  keeping  his  win- 
dows open.  He  changed  his  bed-clothes  and  linen  frequently ; 
and  he  occupied  one  bed  during  the  day,  and  another  during 
the  night,  a  practice  which  moderated  the  heat,  and  often  pro- 
duced great  refrefhment.   This  practice  deferves  indeed  to  be 
followed  whenever  it  can  be  done  with  convenience.  Experi- 
ence convinces  me  that  it  always  produces  much  comfort 
under  feverifh  heat  and  irritation,  and  that  it  often  procures 
tranquil  deep.    Where  a  change  of  bed  cannot  be  obtained, 
the  method  of  Dr.  Franklin,  of  expofing  the  body  to  frefh 
air,  and  ventilating  the  bed-clothes,  ought  to  be  reforted 
to.    De  Hahn  took  the  bark  on  the  i  ith  .  day,  and  found 
it  very  grateful  to  his  ftomach,  and  agreeable  to  his  fenfations. 
That  day  he  took  five  drachms  of  the  powder.    On  the  iath, 
he  took  four  drachms;  on  the  13th,  three  only;  and  on  the 
14th,  only  one;  his  relifhfor  it  having  gone  off.    The  bark 
feemed  to  moderate  his  fymptoms,  which  returned  with  vio- 
lence on  leaving  it  off,  and  on  the  iSth  day  he  found  himfelf 
on  the  po.nt  of  death.   At  this  very  time  however  he  perfifted 
in  the  cold  ablutions,  and  to  them  he  afcribes  his  recovery 
Juges  ,llae  abluitiones,  quibus  hujufque  recreatusfueram,  ea  ip 
fa  die,  qua  mori  videbar,non  negligebantur ;  licet  enim  totus 
a  g.dus  alg,do  fudore  perfunderer,  non  fecus  ac  liquefaclae 
glace,  .mmerfus  ;  frigida  tamen  abluebar;  maritum,  ferva- 
tu.a  chanffima   conjuge  lethales  madores   ocius  diluente. 
Morb.  tandem  reliqui*  menftrua  equitatione  feliciter  fubatfae. 
De  Hahn  was  attended  by  his  father,  alfo  a  phyfician,  under 
whofe  d,reft.o„  the  ablutions  were  performed,  and  bv  whom 
he  greater  par, of  the  fymptoms  muft  have  been  recorded. 
Influenced  by  h,s  example,  the  fame  remedy  was  employed 
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The  affufion  of  tepid  water  in  febrile  difeafes 
was  not  unknown  to  the  ancients,  though  feldom 

employed 


Wkh  others,  and  many  were  faved  by  it  in  circumftances  ap- 
parently the  moil  defperate. 

It  is  evident  from  this  abftraA,  that  De  Hahn  was  not  re- 
flated in  Ins  ufe  of  external  ablution  with  cold  water  by 
rules  fimilar  to  thofe  which  I  have  ventured  to  lay  down  from 
feveral  years  experience.    Inftead  of  pouring  the  water  over 
the  naked  body,  he  applied  fponges  foaked  in  cold  water,  to 
every  part  of  the  furface  in  fucceflion,  and  feems  to  have 
continued  ,  the  application  for  fo me  time  together ;   in  my 
judgment  the  leaft.  efficacious,  as  well  as  the  mod  hazardous 
of  ufmg  the  remedy.    He  does  not  feem  in  general 
t0  have  ufed  the  ablutions  till  the  eighth  or  ninth  day  of  fever 
and  till  the  cafes  were  growing  defperate  from  the  fa  .lure  o 
other  means.     At  this  advanced  ftage,  the  ablutions  as 
2k  be  expefted,  feem  to  have  been  of  very  inferior  effica- 
"  *  Yet  in  the  fmgle  cafe,  in  which  from  the  impoffibih y 
o  'the  patient's  fwallowing  medicines,  they  were  ufed  on  the 
■fecond  day  of  the  fever,  the  recovery  was  fpeedy ;  it  appeared 
certain  onY the  eighth  day  ;  and  this  might  have  encourage .  an 
earlier  trial  of  the  fame  prafticein  other  mftance  .   But  what 
appears  to  me  most  furprifmg  is,  that  he  does  not  feem  to  hav 
been  regulated  in  the  ufe  of  this  remedy,  either  by  the  aftual 
of  ^e  patient  or  his  fcnfations  of  heat.  In  h,s  own  e 
exprefsly  declares,  that  the  cold  ablutions  were  ufed  on  t he 
L  day  of  the  fever,  when  he  was  fnivermg  with  cold,  and 
v  red  with  cold  fweat ;  circumftances  under  which  I  Wd 

.  it  to  be  in  the  moft  extreme  degree  dange.ous. 
pronounce  it  to  be  in  ^  ^ 

Whether  mv  reft  *  o n,  as  o  ^  ^  fa_ 

the  apphcat.on  of  cold  in  gene,  a  ^  ^ 

tore  obfei  vations  muft  decide,  but  nora  g 
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employed  by  them*.  It  is  I  apprehend  new  in 
modern  practice,  and  will  be  found  an  important 
addition  to  the  lift  of  our  remedies.  The  effeds 
differ  considerably  from  immerfion  in  the  tepid  bath, 
as  will  be  more  fully  explained  in  fpeaking  of  that 
remedy.  Though  the  affufion  of  tepid  water  was 
little  in  ufe  as  a  remedy,  it  was  familiarly  praclifed 
as  a  part  of  their  daily  regimen,  by  the  Greeks  and 

G  2  Afiatics 

incautious  pradice  of  De  Hahn,  I  am  not  furprifed  that  his 
boafted  remedy,  is,  fo  far  as  I  can  learn,  no  longer  in  ufe 
either  m  Silefia  or  in  any  part  of  Germany.    The  meafis  of 
making  this  abftraft  have  been  furnifhed  me  bv  a  friend  at 
Edinburgh,  who  copied  for  mc  the  greater  part  of 'the  memoir 
of  Dr.  De  Hahn,  from  the  ioth  vol.  of  the  Ada  Germanica 
in  the  College  Library;  in  my  firft  edition  called  Ada  Nat 
Cur.  after  Dr.  Cullen. 

■u  *  .^°me  traces  of  hs  ufe  in  &ver  are  to  be  found  in  Celfus. 
QHidam  ex  antiquioribus  medlcis,  Cleophantus,  in  hoc  «- 
neremorborum,  (tertian  intermittent^  multo  ante  accefffo- 

«  ™  C*?U<  f  multa  "lida  ^  Perfundebat,  deinde  vinum 

«  eft  AfH  ,  '  qUa7iS  P'eraqUe  CjUS  Vlri  ***** 
a  r lr  '  rede  Umen  <*  *nim  anceps. 

aff^  i  m  TP-  XW  "    ThiS  Ufe  °f  the  ^pid  or  warm 

affufion,  altogether  different  from  what  I  propofe,  and  2 
not  only  as  Celfus  fuppofes,  a  doubtful,  but  probab  y  an  inju 
nous  pra*        For  by  chilling  the  body  it  would  difpofTit 
the  acceffion  of  the  paroxyfn,  The  ufe  of  the  tepid  affufion 
as  now  propofed,  may  fairly  be  confidej.cd  as  [  ^ 


m  I 

Afiatics  in  the  earlier  periods  of  their  hiftory.  That 
the  Greeks  in  later  times,  and  after  them  the  Romans, 
immerfed  themfelves  in  the  baths  to  which  they  were 
fo  much  devoted,  is  certain  5  but  in  the  heroic  age 
of  Greece,  the  affufion  of  tepid  water  feems  to  have 
been  the  mode  in*  which  this  luxury  was  enjoyed. 
Abundant  proofs  of  this  are  to  be  found  in  Homer, 
particularly  in  the  Odyffey,  that  admirable  record 
of  ancient  manners.    Venus,  after  her  public  dif- 
grace,  is  defcribed  as  flying  to  the  groves  of  Pa- 
phos,  were  (he  is  laved  by  the  Graces,  and  the  im- 
provement derived  to  her  beauty  is  recorded  in  a 
{train  of  poetry  worthy  of  the  fubjeft.    (Odys.  lib. 
viii.  I  362,  to  367J  Ulyffes  is  reprefented  as  laved 
by  attendant  nymphs  in  the  court  of  Alcinons,  and 
in  the  ifland  of  Circe  the  whole  procefs.of  heating 
the  water,  and  pouring  it  over  the  naked  hero  is 
particularly  defcribed  *     On  this  occafion  alfo, 
nymphs  adminiftered  to  him,  who  after  the  ablu- 
tion- anointed  him  all  over  with  oil  ;  a  fervice 
well  calculated  in  every  refpecl:  to  increafe  the 
pleafure,  and  to  diminifh  the  rifque  of  the  tepid 
affufion . 

The  Romans  under  their  Emperors,  carried  the 

fyftem 


*  04,,  to  k.  h  358,  &c  compare  this  with  the  bathing  « 
Telemachus  in  lib.  xvii.  /.  85,  &c. 


«5 

fyftem  of  bathing  to  a  height  of  luxury  and  expenfe 
which  it  never  reached  in  Greece  or  Afia,  as  the 
ruins  of  their  magnificient  Balnea  prove  to  this  day ; 
and  the  affufion  of  warm  water  was  one  of  the 
methods  by  which  they  diversified  this  favourite 
gratification.* 


*  See  Hieronymi  Mercurialis  de  Arte  Gymnaft :  lib.  i. 
p.  44  and  45. 
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CHAP.  XI. 


Of  the  internal  ufe  of  cold  water  in  fever. 

BEFORE  I  conclude  the  account  of  my  experience 
of  the  ufe  of  cold  water  in  fever,  it  will  be  necef- 
fary  for  me  to  fay  fomething  of  its  effe&s  when 
fwallowed,  on  the  ftomach,  and  through  it  on  the 
fyftem  at  large.    Among  the  ancients  the  internal 
ufe  of  cold  water  in  ardent  fevers  is  recommended 
by  Hippocrates,  Galen,  Celfus,  and  moft  of  the  ce- 
lebrated phyficians  whofe  works  have  come  down  to 
us  :  among  the  moderns,  that  extraordinary  man, 
Cardanus,  wrote  a  differtation  in  its  favour  ;  and 
to  pafs  over  a  multitude  of  inferior  names,  Hoffman, 
though  with  fome  reftriftions,  recommends  it,  not 
in  fever  only,  but  in  various  other  difeafes*.  In 
our  own  country  it  was  propofed  as  an  almoft  uni- 
verfal  remedy  by  Smith,  and  a  treatife  has  been 
written  on  it  under  the  title  of  Febrifugum  Magnum, 

by 


*  Hoffmanni  Opera,  vol.  i.  p.  479- 
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by  Dr.  Hancock.  In  Spain  and  in  Italy  the  ufe 
of  cold  water  in  fevers,  obtained  in  the  beginning 
of  this  century,  a  greater  and  more  general  reputa- 
tion than  in  any  of  the  other  countries  in  Europe, 
and  at  one  time,  feems  to  have  fuperfeded  all  other 
diet,  as  well  as  medicine.  This  treatment  was  ce- 
lebrated under  the  title  of  Diet  a  Aquea,  and  an 
account  of  it  may  be  found  in  the  36th  volume  of 
the  Philofophical  Tranfactions,  by  Dr.  Cyrillus,  a 
profeflbr  at  Naples,  to  which  the  reader  is  referred. 
Befides  the  internal  ufe  of  cold  water,  he  mentions 
the  advantage  of  laying  powdered  ice  or  fnow  on 
the  bodies  of  the  fick. 

Neverthelefs,  the  propriety  of  giving  cold  water 
in  fevers,  has  been  difputed  by  men  of  high  cha- 
racter, and  particularly  by  the  celebrated  Boerhaave. 
His  doctrine,  that  a  lentor  in  the  blood  is  the  caufe 
of  fever,  led  him  to  infift  on  the  ufe  of  warm  drink, 
and  the  danger  of  cold  ;  and  his  commentator  Van 
Sweiten,  though  he  allows  cold  drink  in  fome  in- 
ftances,  yet  in  general  argues  againft  it*.  Thefe 
learned  theorifts  prevailed  in  their  day  over  the  voice 
of  nature,  and  the  precepts  of  Hippocrates  and 
Hoffman.— In  the  writings  of  Pringle,  Cleghorn, 
and  Lind,  we  find  little  or  nothing  on  the  fubjed, 

G  4  though 

*  See  Boerhaavil  Aphorifm.  Seft.  743.  with  the  commen- 
tary of   Van  Sweiten. 


though  they  wrote  exprefsly  on  feyers ;  Dr.  Cullen 
mentions  cold  drink,  but  gives  no  opinion  on  the 
propriety  of  its  being  ufed,  and  certainly  did  not 
recommend  it  in  practice.  He  was  even  doubtful 
of  the  extent  to  which  cold  air  might  be  admitted*. 
On  the  whole  it  may  be  afferted,  that  the  ufe  of 
cold  drink  in  fever  is  contrary  to  modern  pra&ice, 
and  that  where  it  is  occafionally  given,  it  is  admi- 
niftered  with  caution,  and  rather  permitted  than  en- 
joined. 

It  is  not  however  to  the  doftrine  and  precepts  of 
Boerhaave  alone,  that  the  difufe  of  cold  drink  in 
fevers  is  to  be  imputed.    The  propriety  of  giving 
it  freely  has  been  at  all  times  controverted,  not  on 
the  ground  of  theory  only,  but  from  experience  of 
the  dangerous,  and  fometimes  fuddenly  fatal  effefts 
of  large  draughts  of  cold  liquids,  various  inftances 
of  which  have  been  recorded  from  the  earlieft  pe- 
riods of  medical  hiftory.     While  therefore  fome 
phyficians  have  prohibited  the  ufe  of  cold  drink  in 
fevers  altogether,  thofe  who  have  recommended  it 
from  experience  of  its  falutary  effects,  have  intro- 
duced various  cautions  as  to  its  exhibition,  founded 
on  certain  theories,  generally  fallacious,  on  the  man- 
ner in  which  its  deleterious  influence  is  produced. 

To 


*  See  his  Firft  Lines— cure  of  fever. 
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To  detail  the  various  opinions  thaj;  have  prevailed 
on  this  curious  and  important  point,  would  be  to 
add  another  chapter  to  the  ample  records  of  human 
errors.  That  the  danger  arifing  from  cold  drink 
depended  on  the  great  difference  between  the  tem- 
perature of  the  liquid  and  of  the  body,  and  that  it 
is  therefore  to  be  prohibited  when  the  heat  of  the 
body  is  very  great,  is  an  opinion  very  generally 
received  by  the  moderns;  and  among  the  ancients, 
though  their  doctrines  were  lefs  erroneous,  yet 
while  the  means  of  afcertaining  the  real  heat  of  the 
living  body,  and  the  changes  it  undergoes,  were 
unknown,  it  cannot  be  expected  that  they  mould 
have  arrived  at  the  truth  on  this  important  fubject. 

The  effects  of  cold  water  as  a  drink  in  fevers  I 
was  naturally  led  to  examine  by  day  experience  of 
its  effects  as  an  external  application.  I  have  made 
this  examination  with  the  thermometer  in  my  hand, 
and  with  all  the  attention  in  my  power;  and  the 
following  refults,  which  will  fave  the  reader  the  fa- 
tigue of  reading  the  particulars  of  various  cafes  and 
experiments,  feem  to  me  to  contain  all  the  infor- 
mation neceflary  to  direct  our  practice. 

i.  Cold  water  is  not  to  be  ufed  as  a  drink  in  the 
cold  ftage  of  the1  paroxyfm  of  fever,  however  ur- 
gent the  thirft.  Taken  at  fuch  times  it  increafes 
the  chillinefs  and  torpor  of  the  furface  and  extremi 

ties. 
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ties,  and  produces  a  fenfe  of  coldnefs  in  the  fto- 
mach,  augments  the  oppreffion  on  the  prsecordia, 
and  renders  the  pulfe  more  frequent  and  more  fee- 
ble. Its  efFefts  in  all  thefe  refpe&s  are  fimi^ar  to 
the  affufion  of  cold  water  on  the  fkin  in  the  fame 
ftage  of  the  paroxyfm  as  defcribed  in  pages  1 8  and 
37,  though  inferior  in  degree.  If  the  thirft  is  gra- 
tified in  the  cold  ftage  of  the  paroxyfm,  it  ought  to 
be  with  warm  liquids. 

2.  When  the  hot  ftage  is  fairly  formed,  and 
the  furface  is  dry  and  burning,  cold  water  may  be 
drank  with  the  utmoft  freedom.  Large  draughts 
of  cold  liquids  at  this  period,  are  highly  grateful ; 
they  generally  diminifh  the  heat  of  the  furface  fe- 
veral  degrees,  and  they  lower  the  frequency  of  the 
pulfe.  When  they  are  attended  with  thefe  falutary 
effects,  fenfible  perfpiration  and  fleep  commonly 
follow.— Thefe  effects  are  fimilar  to  thofe  produced 
by  the  affulion  of  cold  water  on  the  furface,  as  al- 
ready defcribed,  but  inferior  in  degree  alfo.  Though 
various  cafes  are  on  record  of  the  paroxyfm  of  fever 
being  diflblved  by  cold  water,  drank  in  this  ftage 
of  the  difeafe,  my  experience  does  not  furnifh  me 
with  any  inftance  of  this  kind*.  Indeed  fince  I  be- 
came 


*  See  Alpinus.  Med.  Met  A.  lib.  ii.  cap.  3.  Where  after 
reciting  the  effefts  of  cold  drink  in  diminifhing  heat  and  thirft 
and  exciting  profufe  perforations  and  large  difcharges  of  urine. 
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came  acquainted  with  the  extraordinary  efficacy  of 
the  affufion  of  cold  water  on  the  furface,  I  have  not 
trufted  the  folution  of  the  paroxyfm  to- its  internal 
ufe.  I  have  however  employed  cold  drink  when 
neceffary  as  an  auxiliary.  Throughout  the  hot 
ftage  of  the  paroxyfm  cold  water  may  be  fafely  * 
drank,  and  more  freely  in  proportion  as  the  heat  is 
farther  advanced  above  the  natural  Jlandard.  It  may 
even  be  drank  in  the  beginning  of  the  fweating 
ftage,  though  more  fparingly.  Its  cautious  ufe  at 
this  time  will  promote  the  flow  of  the  perforation, 
which  after  it  has  commenced,  feems  often  to  be  re- 
tarded by  a  frefti  increafe  of  animal  heat.  A  draught 
of  cold  water  taken  under  fuch  circumftances  will 
often  reduce  the  heat  to  the  ftandard  at  which  per- 
foration flows  more  freely,  and  thus  bring  the 
paroxyfm  to  a  fpeedier  iflue. 

3.  But  after  the  perfpi ration  has  become  general 
and  profufe,  the  ufe  of  cold  drink  is  ftri&ly  to  be 
forbidden.  At  this  time,  1  have  perceived  in  more 
than  one  inftance,  an  inconfiderate  draught  of  cold 
water,  produce  a  fudden  chillinefs  both  on  the  fur- 
face  and  at  the  ftomach,  with  great  fenfe  of  debi- 
lity, and  much  oppreffion  and  irregularity  of  refpi- 

ration. 

he  concludes,  Mirabite  eft,  quomodo  tale  prajtditim,  has  fchrr 
expugnnt  ;    nam  rxecretionibus,  qttat  aqua  fuscitat,   hae  febres 
finiuuter.    According  to  the  fame  author  this  praflice  was 
followed  by  the  Egyptians.    See  Lib ^  ii.  cap.  15. 
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ration.  At  fuch  times,  on  applying  the  thermo- 
meter to  the  furface,  the  heat  has  been  found  fud- 
denly  and  greatly  reduced.  The  proper  remedy  is 
to  apply  a  bladder  rilled  with  water,  heated  from 
no°  to  120°,  to  the  fcrobiculus  cordis,*  and  to 
adminifter  fmall  and  frequent  dofes  of  tin&ure  of 
opium,  as  recommended  by  Dr.  Rum.  By  thefe 
means  the  heat  is  fpeedily  reftored. 

This  effect  of  cold  water  ufed  as  a  drink  during 
profufe  perfpiration  is  precifely  analogous  to  the  af- 
fufion  of  it  at  fuch  times  on  the  furface  of  the  body, 
a  practice  known  to  be  of  the  utmoft  danger,  and 
enumerated  by  Hoffman  among  the  caufes  of  fud- 
den  death.  Inveniuntur  in  ampliffimo  regno  natural 
plura.qua  brevi  tempore  nocent  ac  perimunt,  tit  aqua 
frigida  corpori  fudore  diffluenti  immoderatius  fuperingejla. 

Vol  i.  p-  194- 

The  pernicious  effects  of  cold  water  applied  in- 
ternally and  externally  during  profufe  perfpiration, 
depend  on  the  fame  caufes,  namely,  that  perfpiration 
itfelf  is  a  cooling  procefs,  under  which  when  pro- 
fufe, the  heat  of  the  body,  whatever  its  actual  ftate 
maybe,  is  finking;  that  under  fuch  circumflances, 

we 


*  See  the  Appendix,  N°.  II.  p.  27- 
The  pernicious  effeds  of  cold  drink  during  profufe  per- 
fpirations  was  known  to  the  ancientf-^  Celfus,  lib.  i.  cap.  f. 


we  find  as  a  matter  of  fait,  it  parts  with  its  remain- 
ing heat  more  eafily ;  and  on  the  fudden  application 
of  cold,  that  this  heat  finks  to  a  degree  which  dis- 
turbs, and  fometimes  wholly  interrupts  the  catena- 
tions on  which  life  immediately  depends. 

Thus  then  we  may  fafely  adopt  the  fame  general 
rules  for  the  ufe  of  cold  water  in  fever  as  a  drink, 
that  have  already  been  laid  down  for  its  external 
application.  It  may  be  ufed  as  a  drink  at  any 
time,  when -there  is  nofenfe  of  chillinefs  prefent,  when 
the  heat  of  the  furface  is  JleadUy  above  what  is  natu- 
ral, and  when  there  is  no  general  or  prof  ufe •  perfpira- 
tion.* 

Though  we  have  arrived  at  thefe  conclusions, 
the  reader  is  entreated  to  believe,  that  the  effefts.of 
cold  water  ufed  as  a  drink  have  not  been  inferred 
from  its  external  application,  but  made  the  fubjeA 
of  feparate  inquiry.  Yet,  that  in  the  one  cafe,  and 
in  the  other,  they  mould  be  fimilar  in  kind,  though 
different  in  degree,  will  be  expected  by  every  one 
acquainted  with  the  laws  of  the  animal  ceconomy, 
and  particularly  with  the  fympathy  that  fubfifts 
between  the  ftomach  and  the  furface. 

I  have  only  to  add,  that  in  our  common  conta- 
gious 


*  See  p.  1 6. 
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gious  fever,  when  I  have  ufed  the  affufion  of  cold 
water,  I  have  feldom  found  it  neceflary  to  employ 
it  largely  as  a  drink,  and  my  experience  of  its  effects 
when  drank  in  large  quantities,  has  been  chiefly 
confined  to  thofe  cafes  where  the  fears  or  prejudices 
of  the  patients,  or  their  friends,  have  prevented  our 
having  recourfe  to  the  more  powerful  method  of 
affufion.    For,  however  burning  the  thirft  may  be, 
it  is  fpeedily  abated,  and  even  removed,  with  very 
little  drink,  and  often  without  any,  by  the  fuccefs- 
ful  ufe  of  the  affufion  on  the  furface.    Though  the 
affufion  in  general  fufEces  in  our  contagious  fever, yet 
where  cold  water  is  employed  in  the  dreadful  fever 
of  Philadelphia  and  the  Weft  Indies,  it  is  probable 
that  its  internal  and  external  ufe  mould  be  com- 
bined ;  a  point  that  muft  be  determined  by  the  ac- 
tual heat  of  the  patients,  meafured  by  the  Thermo- 
meter, and  by  their  fenfation  of  heat ;  circumftan- 
ces  of  which  it  is  to  be  regretted  that  we  have  as 
yet  no  accurate  information. 


CHAP. 
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CHAP.  XII. 


Of  the  difeafe  that  arifes  from  drinking  cold  liquids,  or 
ujing  the  cold  bath,  after  fevere  exercife. 

4 

IT  is  here  natural  to  inquire  how  far  the  fatal 
effects  proceeding  from  drinking  cold  water,  not  in 
fever,  but  in  cafes  where  the  fyflem  has  been  ex- 
tremely heated  by  bodily  exertions  (of  which  the 
records  of  medicine  afford  fo  many  inftances)  are 
to  be  explained  on  the  principles  already  laid  down. 
If  they  are  explicable  on  thel'e  principles,  we  ought 
to  be  able  to  fhew,  that  they  have  occurred  in  litua- 
tions  where  the  fyflem,  after  having  been  much 
heated  and  enfeebled  by  fevere  exertions,  is  lofing 
its  preternatural  heat  from  profufe  perfpiration,  and 
in  general  alfo  from  the  ceffation  of  the  exertions 
by  which  this  heat  was  originally  produced.  Here 
two  powerful  caufes  combine  to  cool  the  body,  and 
if  under  their  operation,  a  fudden  application  of  cold 
is  made  either  to  the  ftomach  or  the  furface,  the 
living  power  will,  we  know,  fefift  it  faintly,  and  the 
fatal  confequences  be  accounted  for. 

I.  In 
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1 .  In  my  own  experience  this  fudden  death  has 
occurred  once  only.;  and  that  many  years  ago.  It 
was  in  the  cafe  of  a  young  man  who  had  been  en- 
gaged a  long  time  in  a  moft  fevere  match  at  fives. 
After  it  was  over  he  fat  down  on  the  ground,  pant- 
ing for  breath,  and  covered  with  profufe  perfpirati- 
on.    In  this  ftate  he  called  to  a  fervant  to  bring 
him  a  pitcher  of  cold  water  juft  drawn  from  a  pump 
in  fight.    He  held  it  in  his  hand  for  fome  minutes, 
but  put  it  to  his  head  as  foon  as  he  had  recovered 
his  breath,  and  drank  a  large  quantity  at  once.  He 
laid  his  hand  oh  his  ftomach,  and  bent  forwards  -3 
his  countenance  became  pale,  his  breath  laborious, 
and  in  a  few  minutes  he  expired.   Various  methods 
were  employed  to  reftore  him,  but  in  vain. 

2.  The  following  cafe  refembles  very  exactly 
that  juft  given.    Blq/ius,  Senenfis,  familiafis  nojler 
et  condifcipulus,  diim  longiumdo  tempore  fub  ardentif- 
Jtnio  fole  pila  lufu  inca/uifet,  nec  fudbre  adhuc  aut 
fatigatione  remiffis,  in  fubtenaneum  locum  ubi  vind- 

-iofc^  ■  ria  efat  cellula,  d^m^}f^itMMMt 

— cemhaufit:  quo  epoto,  Jlatim  dejkh.    Benevent.  cap. 
fe^L     17.    De  abditis. 

3.  Elegans  &  optima  Jlatura  juvenis  Rom  anus, 
Mifm  luderet,  et  fudore  refperfus,  ac  totus  madi- 
dus,  &  fatigatus  ad  pntcum,  pro  fiti  arcenda  veniflet, 

exhaujld 
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exhaujld  frigidd  recens  per  caldarium  extracld,  illico  in 
terram  cecidit  &  obiit. 

4.  Alteram  novimus  ex  iis,  qui  in  campo  negotiantur, 
qui  quum  non  minus  corporis  totius  adapertis  poris,  ma- 
didus  domum  reverteretur,  cyathum  frigidioris  aqua 
ebibit,  et  mortuus  fidt.  Anat.  Lufit.  curat,  med. 
cent.  2.  curat.  62. 

5.  Forreftus  relates,  that  in  the  year  1 544,  Vale- 
rius Cordus,  a  young  man  of  great  learning  and 
talents,  went  during  the  heat  of  the  dog-days,  to 
colled  plants  among  the  Florentine  mountains. 
Exhaufted  with  fatigue  and  thirft,  he  incautioufly 
drank  of  a  cold  fpring  which  iffued  out  of  one  of 
the  hills,  and  was  immediately  feized  with  a  fever, 
of  which  he  died  ;  but  the  fymptoms  of  which 
he  has  not  recorded.  P.  Forejius,  lib.  i.  Scholia  ad 
obs.  13. 

6.  Scaliger  relates  the  cafe  of  a  reaper,  who, 
Hooping  down  to  drink  at  a  fountain  after  fevere 
labour,  inftantly  expired.  Scaliger  de  Subt.  ad  Car- 
dan.  exer.  13. 

7-  In  Heifter's  obfervations,  a  cafe  is  related  of  a 
young  man,  who,  about  the  Chriftmas  feafon,  had 
been  playing  and  dancing  at  a  Mill  with  fome 
young  women,  and  had  eaten  greedily  of  fome  hot 

^  buttered 
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butterpd  cake.  After  this,  being  extremely  thirfty, 
he  took  a  large  draught  of  fome  cold  water  mixed 
with  {how.  An  inflammation  in  the  ftomach  fol- 
lowed, terminating  in  mortification,  of  which  he 
died.  Heifiers  Med.  &c.  Obfervations,  tranjlated  by 
Wijeman,  p.  17. 

8.  Villanum  quendam  nobis  familiaremnovimus,  qui 
mefis  tempore,  anno  1597,  exbaustusviribus,  ettotus  fiti- 
bundus  pr*  nimio  solis  ardore,  domum  udiens,  cum  in 
magm  quantitate,  ad  fitim  expkndam,  gelidam  (aquam) 
bibijfeti  exanimatm  mox  juxta  puteum  cecidit,  ac  intra 
ires  horas-animam  expiravit.  Georgius  Graffeccius  in 
Theatre  Anatomico. 

■  ■ 

Thefe  relations  are  chiefly  taken  from,  the  col- 
kdion  of  Schenck— they  might  be  greatly  enlarged, 
and  1  have  colle&ed  a  number  of  fimilar  cafes  ; 
which  it  were  a  tedious  and  an  ufelefs  talk  to  de- 
tail.   In  all  of  the  cafes  which  I  have  confulted, 
.  as  well  as  in  thofe  I  have  related,  three  circum- 
ftances  are  either  expreffed  or  may  be  clearly  in- 
ferred— 1.  The  body  had  been  previouily  heated 
beyond  the  temperature  of  health,  by  exercife  car- 
ried to  fatigue.    2.  To  this  violent  exertion  a  ftate 
of  reft  had  in  general  fucceeded.    3.  A  profufe 
-perforation  had  taken  place.  So  far  our  reafoning  is 
{Imported  \  but  as  thefe  points  are  of  the  utmoft 
1  v  confequence 
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confequence  in  explaining  the  operation  of  cold  on 
the  human  body,  and  as  direct  experiments  are  at- 
tended with  extreme  hazard,  the  reader  will  excufe 
me,  if  I  attempt  to  fupport  them  farther,  by  fuch 
evidence  as  hiftory  may  incidentally  afford. 

i.  In  Quintus  Curtius,  [lib.  vii.  cap.  5.)  an  ac- 
count is  given  of  the  march  of  the  army  of  Alex- 
ander the  Great  in  purfuit  of  Beflus,  through  the 
country  of  the  Sogdiani,  which  is  reprefented  as 
deftitute  of  water,  fterile,  and  covered  with  fcorch- 
ing  fands.  The  intolerable  heat,  fatigue,  and 
thirft  of  the  foldiers  in :  their  march  through  this 
burning  defert,  are  defcribed  with  all  the  florid  elo- 
quence of  the  hiftorian.  At  length  fainting  under 
their  toils,  they  reached  the  banks  of  the  river  Oxus, 
where  by  indulging  in  large  draughts  of  the  dream, 
Alexander  loft  a  greater  number  of  his  troops  than 
in  any  of  his  battles.  Scd  qui  irdemperantius  hauferant 
interclufo  fpiritu  extincli  funt ;  miiltoque  major  horum 
numerus  fuit,  quam  ulh  amiferat  pralio* 

H  2  2.  A 


*  The  whole  particulars  of  this  march  as  defcribed  by 
Quintus  Curtius,  are  very  interefting.  The  defert,  which 
contained  not  a  drop  of  water,  was  four  hundred  Stadi.i 
acrofs — (per  quadringentajlad'ia  ne.  modkus  quidem  humor  cxji/ih,) 
that  is,  upwards  of  forty-fix  Englifti  miles.  They  began  their 
journey  in  the  night,  directing  their  courfe  by  the  ftars,  and 
forfome  time  their  march  was  tolerable,  being  refrefiied  by 
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2.  A  fimilar  ftory  is  related  by  Appiaa — Appia- 
nus  Alexandrinus  de  kilts  civilibits,  lib.  v.  tradidit  Cor- 
nificianos  tnilites  a  Pompeianis  pugnafatigatos  IS  aftuantes 
fontanam  aquam  avide  bibentes,  ex  its  plurimos  emor- 
tuos.  Marcel.  Donat.  lib.  iv.  cap.  6.  Hijl.  med. 
mirab. 

3.  A  difafter  of  the  fame  kind  is  recorded  to 

have 


the  dews  of  night,  and  the  coolnefs  of  the  dawn ;  but  when  the 
fun  rofe,  the  heat  became  troublefome,  and  as  the  day  proceed- 
ed, moft  oppreffive  ;  it  was  equally  painful  to  ftand  ftill  or  pro- 
ceed.   After  a  day  of  dreadful  fatigue,  the  van-guard  of  the 
army,  and  Alexander  himfelf,  reached  the  Oxus  towards  even- 
ing;  and  fuch  as  were  themfelves  refreflied,  were  employed  in 
carrying  water  back  to  the  fainting  troops  behind.     As  they 
arrived  in  fucceffion  on  the  banks  of  the  river,  it  may  eafily  be 
fuppofed  that  they  drank  without  moderation,  and  hence  the 
deftru&ion  that  enfued.    It  was  on  this  occafion  that  Alexan- 
der difplayed  his  magnanimity  in  refufing  the  cup  of  water 
brought  to  him  as  he  advanced,  becaufe  it  was  not  fufficient 
bothfor  him  and  his  companions;  and  that  he  gave  a  proof  of 
his  genius  by  ordering  fires  to  be  kindled  on  the  high  banks  of 
the  Oxus,  not  merely  to  direA  his  way-worn  foldiers  through 
the  darknefs,  but  to  animate  their  fainting  exertions  by  a  prof- 
pea  of  the  end  of  their  toils.    Plutarch  alludes  to  this  ftory, 
but  does  not  relate  it  fully.    I  fear  it  is  not  to  be  found  in 
Arrian.  A  fimilar  diftrefc  is  mentioned  by  him  (lib.  vi.  £.425; 
to  have  occured  in  Alexander's  march  through  the  deferts  of 
th.e  country  of  the  Gedrofi,  who  inhabited  the  fouthern  part 
of  the  Perfian  empire  on  the  fhores  of  the  Indian  ocean. 
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have  occurred  to  the  Chriftian  army  in  the  holy 
wars.  Gulielmus  Tyrius^  '0<  Hi.  c.  16.  fcribit^  Chrijli- 
amm  agtrien  Pi/idiam  ingrejfum,  regionem  arentem  & 
inaqttofam,  tandem  invento  fluvio;  quod  quidem,  qui 
largius  aquam  frigidam  ingurgitaverunt,  Jitis  difcrimen 
evadentes,  mortem  in  aquarum  opulent ia  reperere. 

Thefe  hiftorical  relations  fupport  very  fully  the 
doctrine  I  have  already  laid  down.    The  cautious 
reafoner  may  not,  on  a  hafty  confideration,  be  in- 
clined to  reft  with  much  confidence  on  this  fort  of 
evidence;,  but  on  reflection  he  will  fee  that  it  is  en- 
titled to  confiderable  authority ;  becaufe  the  facts  are 
in  their  nature  not  liable  to  be  miftaken,  and  be- 
caufe they  are  not  likely  to  be  mifreprefented.  It  is 
alfo  entitled  to  much  weight,  becaufe  it  is  not  given 
by  thefe  hiftorians  in  fupport  of  any  particular  doc- 
trine; and  becaufe  the  experiment  having  been  made 
on  fuch  numbers  of  perfons  at  once,  it  acquires  an 
authority  hardly  to  be  afcribed  to  folitary  cafes,  how- 
ever accurately  detailed.    Thefe  confiderations  in- 
duce me  to  lay  much  more  ftrefs  on  evidence  of  this 
kind,  than  on  the  precepts  refpefting  the  effects  of 
cold  drink  to  be  found  in  medical  authors,  ancient 
or  modern.    Neverthelefs  I  have  looked  into  the 
greater  part  of  the  ancients  on  this  point,  (for  among 
the  moderns  there  is  not  much  on  the  fubject)  and 
have  found  nothing,  that  fully  confidered,  invalU 
dates  the  conclufions  I  have  laid  down, 

H  3  Of 
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Of  the  ancient  phyficians,  the  moft  eopjous  on 
the  ufe  of  water  .in  all  its  forms,  is  Galen.    He  nc* 
onlyufed  cold  drink,  but  immerhon  in  the  cold 
bath,  in  burning  fevers,  with  extraordinary  fuccefs. 
His  relations  appear  to  me,  in  general  tedious  and 
obfcure,  but  not  deftitute  of  truth;  and  the  wean- 
nefs  of  perufing  him  is  occafionally  relieved  by  the 
pleafure  of  refcuing  a  faft  that  was  buried  under 
maffes  of  falfe  theory.  The  reader  who  would  con- 
fult  him  on  this  fubjecT:  may  ufe  the  references  below  * 

In  the  firft  volume  of  Medical  Inquiries  and 
ObTervations,  publimed  by  Dr.  RuQi  of  Philadel- 
phia, 1789,  anaccountisgivenof  the  «  Difordet 
«  occalioned  by  drinking  cold  water  in  warm  wea- 
«  ther  "  which  frequently  occurs  there,    "  Three 
«  circumftances,"  he  obferves,  "  generally  concur 
«  to  produce  difeafe  or  death  from  drinking  cold 
«  water.    1.  The  patient  is  extremely  warm.  2. 
«  The  water  is  extremely  cold.    And  3.  A  large 
«<  quantity  of  it  is  fuddenly  taken  into  the  body. 
«  The  danger  from  drinking  cold  water  is  always  m 
«  proportion  to  the  degrees  of  combinatioa  which 
*  occur  in  the  three  circumftances  that  have  been 

"  mentioned. 


*Vol.  i-  23-  B- 
Vol!  vn.^.  A.  and  forwards  throognout  the  vo,u™.. 
I  qo„K  from  < »o  Latin  edition  in  foUo,  pubUW  at  fib* 

1656. 
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"  mentioned."  p.  15 1 .    Dr.  Rufh  goes  on  to  ftate 
the  fyrhptoms  of  this  difeafe,  which  are,  I  apprehend, 
gftfen  with  accuracy.    His  method  of  cure  is  in 
my  judgment  proper  and  judicious.    "  I  know 
v  but  one  certain  remedy  for  this  difeafe,  and  that 
"  is  liquid  laudanum.    The  dofes  of  it,  as  in  other 
"  cafes  of  fpafm,  mould  be  proportioned  to  the  vio- 
"  lence  of  the  difeafe.    From  a  tea-fpoonful  to  near 
"  a  table -fpoonful  has  been  given  in  fome  inftances 
"  before  relief  has  been  obtained.     Where  the 
"  powers  of  life  appear  to  be  fuddenly  fufpended, 
"  the  fame  remedies  mould  be  ufed  which  have 
"  been  fo  fuccefsfully  employed  in  recovering  per- 
"  fons  fuppofed  to  be  dead  from  drowning."  To 
this  I  would  add  the  application  of  a  bladder  filled 
with  water  heated  to  no°  or  115°   of  Fan*, 
to  the  pit  of  the  ftomach,  from  which  I  have 
feen  powerful  effe&s  in  reftoring  the  vital  heat*. 
But  while  I  accede  to  Dr.  Rum's  practice  1  cannot 
fubfcribe  to  his  notion  of  the  caufes  of  this  difeafe, 
or  to  the  method  of  prevention  founded  on  this 
notion. 

Dr.  Rufh  feems  to  entertain  the  popular  opinion 
on  this  fubjeft:  the  body  is  extremely  warm;  the 
water  extremely  cold,  and  a  large  quantity  is  introduced 

M  4  fuddenly 

 1   .  

.   — ■ — 1 

*See  Appendix,  N°.  II.  p.  31,  52. 
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fuddenly.    He  apprehends  the  danger  to  arife  from  - 
the  great  difference  between  the  temperature  of  the 
body  and  of  the  water  taken  in.    As  a  means  qf 
prevention  he  therefore  propofes  to  fuch  as  can-  . 
not  be  reftrained  from  drinking  cold  water  when 
praternaturally  heated- 1.  To  grafp  the  veflel  out 
of  which  they  are  about  to  drink  for  a  minute  or 
longer  with  both  hands;  that  a  portion  of  heat 
may  be  abftrafted  from  the  body  and  imparted 
to  the  cold  liquor.    2.  If  they  are  not  furnimed 
with  a  veflel  to  drink  out  of,  but  obliged  to  drink 
at  a  pump  or  a  fpring,  always  to  warn  their  hands 
and  face  previoully  to  drinking,  with  a  little  of  the 
cold  water.    «  By  receiving,"  fays  he,  « the  mock 
«  of  the  water  firft  on  thofe  parts  of  the  body,  a 
«  portion  of  its  heat  is  conveyed  away,  and  the 
« vital  parts  are  defended  from  the  adion  of 
«  the  cold." 

The  fad  however  is  in  my  mind  perfectly  efta- 
bliflied,  that  there  is  no  fituation  in  which  the  appli- 
cation of  cold  to  the  body,  whether  to  the  furfacc  or 
the  ftomach,  is  fo  fafe,  or  in  general  fo  ialutary,  as 
when  the  heat  of  the  body,  from  whatever  cade,  is 
pneternaturally  great,  provided  that  the  body  is  not 
already  in  a  ftate  in  which  it  is  rapidly  parting  with 
this  heat,  and  no  difeafe  has  taken  place  in  the  ge- 
neral fenfibility,  or  in  the  ftrufture  of  any  of  the 
parts  •  and  where  the  body  is  prsternaturally  heated, 
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the  degree  to  which  cold  water  may  be_drank,  may 
be  always  decided  by  the  fteadinefs  of  the  fenfation  of 
heat,  and  the  tenacity  with  which  the  praeter natural 
heat  is  a&ually  retained.    Thus  in  continued  fevers 
it  may  be  drank  to  a  greater  extent,  than  in  the  hot 
ftage  of  intermittents,  becaufe  the  heat  is  more  firmly 
retained ;  the  profufe  perfpiration  not  being  at  hand, 
by  which  the  febrile  heat  of  intermittents  is  carried 
off.    The  ancients  who  gave  cold  drink  largely  in 
continued  fevers,  were  doubtful  of  its  ufe  in  inter- 
mittents.*   It  may  however  be  given  (as  I  have  al- 
ready ftated)  with  great  fafety  in  intermittents,  pro- 
vided it  be  taken  in  the  time  that  intervenes  after 
the  hot  ftage  of  the  paroxyfm  is  fairly  eftablifhed, 
and  before  the  perfpiration  that  follows  it,  has  be- 
come general  and  profufe.    As  however  it  is  only  in 
that  interval  that  it  can  be  given  in  intermittents 
with  advantage  or  fafety,,  we  can  eafily  underftand 
that  the  ill  effe&s  arifing  from  its  being  accidentally 
i&t*t>Sk  drank  in  the  cold,  or  the  fweating  ftage  of  the  pa- 
roxyfm, (in  both  of  which  the  thirft  often  demands 
liquids)  may  have  produced  the  doubts  which  fome 

have 


*  See  Sennertus,  lib.  ii.  cap.  ix.  p.  54.  Itaque  Grasci 
au&ores  jubent  in  ftatu,  cum  febris  acuta,  fitis,  inquietude., 
cordis  &  arteriarum  pulfatio  eft  vehementiffima,  aegerque  avi- 
difiime  earn  expetit,  aquam  frigidam  copiofe  exhibere.— 

*  *  *       -j  . 

In  intermittentibus  febribus  vero  aqua;  frigidae  potus  nun- 
quam  convenit. 
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have  expreffed  in  regard  to  its  ufe  in  ihtermittents, 
and  the  interdiction  which  in  fuch  cafes,  others 
have  pronounced  againft  it.  We  may  explain  alfo 
from  the  fame  confiderations,  why  in  the  accounts 
that  have  been  handed  down  to  us  of  injurious 
effects  from  the  ufe  of  cold  drink  in  fevers,  the 
greater  part  of  the  cafes  have  been  mtermittents. 

The  inftances  however  that  are  recorded  of  the 
fatal  effects  of  large  draughts  of  cold  liquids,  have 
more  frequently  occurred  after  fevere  exercife  and 
fatigue,  than  even  in  intermittent  fever.  The  caufe 
of  this  is  obvious— the  heat  praternaturally  accu- 
mulated by  exercife,  is  held  with  lefs  tenacity  than 
even  the,  heat  in  intermittents.    It  is  diffipated  by 
the  perfpirations  that  exercife  occafions,  and  is  fpee- 
dily  loft,,  when  to  profufe  perfpiration  is  added  a 
ftate  of  reft.   It  is  then  that  a  large  draught  of  cold 
liquid  is  efpecially  dangerous.    But  while  the  pre- 
ternatural heat  is  fuftained  by  continued  exertion, 
cold  liquids  may  be  taken  in  moderate  quantities 
without  producing  any  injurious  effects.  They  may 
even  I  apprehend  be  drank  copioufly  without  pro- 
ducing fuddenly  the  fatal  effects  already  defcribed— 
but  in  copious  draughts  they  are  found  oppreflive 
to  the  ftomacli  during  exercife,  and  they  excite 
languor,  naufea,  and  fometimes  vomiting,  as  1  have 
had  occafion  to  obferve.    In  the  narrative  already 
mentioned  of  the  march  of  Alexander's  army 

through 
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through  the  defert  country  of  the  Sogdiani,  it  is 
related  by  the  hiftorian,  .that  a  few  of  the  fqlidiers, 
by  the  advice  of  the  natives,  had  provided  them- 
felves  with  water,  of  which  under  their  burning 
thirft  they  drank  immoderately.   The  conference 
was,  that  they  became  heavy,  feeble,  and  unable  to 
fupport  their  arms,  and  this  ftate  of  oppreffion  was 
fucceeded  by  fevere  vomiting.    Graves  deinde  avide 
baufio  bumore,  non.fuftinere  arma  ;  non  ingredi  poterant ; 
et  feliciom  videbantnr,  quos  aqua  defecerat,  quum  ipfl 
fine  modo  infufam  vomitu  cogerentur  egerere.  §^  Curtius, 
lib.  vii.  cap.  5.    The  water  thus  wafted,  or  worfe 
than  wafted,  might  have  been  ufed  to  advantage  in 
wetting,  from  time  to  time,  the  garment  next  the 
ikin.     Thus  the  oppreffion  of  its  weight  on  the 
ftomach  would  have  been  prevented,  and  the  fur- 
face  of  the  body  being  kept  cool  by  conftant  eva- 
poration, the  heat  of  the  fyftem  would  have  been 
moderated,  and  the  thirft  alleviated*. 


*  Poftilions  underftand  the  difference  between  giving  their 
horfes  cold  water  to  drink,  during  exercife,  and  after  the  ex- 
ercife has  ceafed.  When  in  their  power,  they  always  water 
their  horfes  two  or  three  miles. before  the  end  of  their  jour- 
ney. My  friend  Mr.  Charles  Aiken  allures  me,  that  during 
his  tour  on  foot  through  Wales,  in  company  with  his  brother, 
of  which  Mr.  Arthur  Aiken  has  given  fo  interefting  and 
ufeful  an  account,  they  drank  of  the  pure  dreams,  as  they 
defcended  from  the  mountains,  without  referv«,  during  the 
fervor  of  the  day,  taking  care  however  never  to  reft  after 
drinking.  \ 
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If  this  account  of  the  circumftances  under  which 
cold  drink  after  fevere  exercife  proves  injurious,  be 
juft,  the  precautions  of  Dr.  Rufh  to  thofe  who  will 
drink  in  fuch  circumftances,  are  founded  on  error. 
By  abstracting  a  part  of  the  preternatural  heat  of 
the  body  before  drinking,  the  danger  is  not  dimi- 
nifhed,  but  greatly  increafed.  This  enlightened 
phyhcian  will  excufe  thefe  obfervations,  drawn  from 
me  by  a  confideration  of  the  importance  of  the 
fubject,  but  accompanied  by  fentiments  of  fincere 
efteem  and  refpect. 

If  the  effects  of  cold  water  ufed  internally  under 
fevere  exercife,  are  not  entirely  analogous  to  the 
effects  produced  by  its  affufion  on  the  Ikin ; — the 
difference  will  be  eafily  underftood,  by  thofe  who 
confider,  that  where  a  quantity  of  water  is  fwallowed, 
belides  the  influence  of  the  cold,  the  ftomach  fuf- 
tains  a  load,  from  the  weight  and  the  bulk  of  the 
liquid,  particularly  oppremve  under  conftant  adion 
and  agitation  of  the  voluntary  mufcles,  from  which 
the  furface,  moiftened  with  water,  is  entirely  free  y 
and  on  the  other  hand,  that  the  evaporation  from 
the  furface  promoted  by  the  immediate  accefs  of  the 
external  air,  muft  operate  more  directly  in  cooling 
the  body,  and  particularly  in  counteracting  the 
burning  rays  of  the  fun,  than  water  taken  into 
the  ftomach.  With  thefe  exceptions,  the  opera- 
tion of  cold  liquids  on  the  ftomach  and  on  the  fur- 
face 
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face  of  the  body  are  analogous  in  the  cafe  of  preter- 
natural heat  produced  by  bodily  exertion,  as  in  all 
other  cafes  of  preternatural  heat.  As  it  is  fafe  to 
drink  cold  water  in  proportion  as  the  heat  from  ex- 
ercife  is  great  and  fteady,  fo  alfo  is  it  fafe  according 
to  this  ratio,  to  pour  it  on  the  furface,  or  to  immerfe 
the  body  in  the  cold  bath. 

In  the  earlier  ftages  of  exercife,  before  profufe  per- 
fpiration  has  diffipated  the  heat,  and  fatigue  debili- 
tated the  living  power,  nothing  is  more  fafe,  accord- 
ing to  my  experience,  than  the  cold  bath.  This  is 
fo  true,  that  I  have  for  fome  years  conftantly  directed 
infirm  perfons  to  ufe  fuch  a  degree  of  exercife  before 
immerfion,  as  may  produce  fome  increafed  action  of 
the  vafcular  fyftem,  with  fome  increafe  of  heat  j  and 
thus  fecure  a  force  of  re-action  under  the  mock, 
which  otherwife  might  not  always  take  place.  The 
popular  opinion  that  it  is  fafeft  to  go  perfectly  cool 
into  the  water,  is  founded  on  erroneous  notions, 
and  fometimes  productive  of  injurious  confequences. 
Thus,  perfons  heated  and  beginning  to  perfpire, 
often  think  it  neceflary  to  wait  on  the  edge  of  the 
bath  until  they  are  perfectly  cooled;  and  then 
plunging  into  the  water,  feel  a  fudden  chillinefs 
that  is  alarming  and  dangerous.  In  fuch  cafes  the 
injury  is  generally  imputed  to  going  into  the  water 

too 


no 


too  warm,  whereas  in  truth  it  arifes  from  going  in 

too  cold.* 

But  though  it  be  perfectly  fafe  to  go  into  the 
cold  bath  in  the  earlier  ftages  of  exercife,  nothing 
is  more  dangerous  than  this  practice  after  exercife 
has  produced  profufe  perfpiration,  and  terminated 
in  languor  and  fatigue.  Becaufe,  as  has  already 
been  repeated  more  than  once,  in  fuch  circum- 
ftances,  the  heat  is  not  only  finking  rapidly,  but 
the  fyftem  parts  more  eafily  with  the  portion  that 
remains. 

Irjios'db yliniiilnob srt^oljdl^viui  I  in'.:  ,*-;.-•  .. 
This  account  of  the  operation  of  the  cold  bath 

will  explain  fome  eircumftances  very  generally  men- 
tioned by  writers  on  the  effects  of  cold  on  the  hu- 
man body,  and  hitherto  not  properly  accounted  for. 
That  the  Roman  youth  in  the  heat  of  their  exercife 
in  the  Campus  Martins,  frequently' plunged -into  the 

Tyber, 

^  <tj~  —  ■  1  "  " 

*  Dr.  A.  Munro  Drummond,  in  his  inaugural  diflerta- 
tion,  "  De  Febribus  Jrcendis,"  the  only  fpecimen  left  of  his 
admirable  talents,  fpeaking  of  the  effects  of  the  cold  bath  as  a 
preventative  againft  the  aftion  of  contagion,  obferves,  «  Nec 
«  frigida  protinus  fugienda  vel  calida  temperanda,  quamvis 
«  cutis  pallida  aliquantifper  fiat  vel  leviter  aliquis  inh«rruerit. 
«  Si  exercitatio  antecedat  quae  citra  laffitudinem  &  fudorem 
«  eft  haec  facile  evitari  poffe  experiendo  didici :  et  fere,  li 
«  nil'aliud  obftet,  quo  ante  quifque  plus  inealueret  quam 
«  aquam  intraverit,  eo  calidior  emcrget. 


1 1 1 


Tyber,  is  a  fad  univerfally  known  j  they  found  in 
this  practice  a  high  enjoyment,  and  they  believed  it 
conducive  to  health,  and  more  efpecially  to-fleep. 
On  the  other  hand  various  relations  may  be  cited  of 
the  injurious  effects  of  an  apparently  fimilar  prac- 
tice ;  the  moft  remarkable  of  which  is  the  cafe  of 
Alexander  the  Great,  when  covered  with  dull  and 
l'weat,  he  threw  himfelf  into  the  Cydnus,  and  was 
feized  with  a  difeafe,  of  which  he  nearly  perifhed; 
one  of  the  beft  authenticated  fads  in  ancient  hif- 
W-  .■  r  nob- 

nun  siuioOT  (d  boiotp  ?/;w  \(bod  '*tii*zft&-?Ofl  hnw  . 
In  the  differtation.  De  febribus  arcendis,  by  Dr. 

A.  Munro  Drummond,  already  quoted,  thefe  fads 
are  brought  together  in  the  following  words.— Alex- 
ander, quondam  diei  fervidiftimo  tempore,  liquore  ftu- 
minis  invitatus,  vix  dum  in  C  dnum  amnem  dejcenderat, 
eum  gravi  inde  morbo  implicitus  eft  Romaua  juventus, 
poft  quotidianas  in  Campo  Martio  exercitationes,  pulvere 
fimul  tefudore  perfufa,  Tyberi  impune  laffitudinem  cur- 
fits  natandi  labore  depofuit.  Mali  nimirum  adfuetudine 
duramur  in  his  ficut  in  ceteris  rebus  omnibus.  Tbef. 
Med.  vol.  iii;  p.  I54.  Doubtlefs  the  influence  of 
habit  has  a  conliderable  Ihare  in  regulating  the  ef- 
fects of  cold  on  the  human  body  j  but  the  circum- 
ftances  juft  mentioned  feem  capable  of  an  explana- 
tion on  other  principles. 

On  the  Campus  Martius,  the  exercifes  of  the  Ro- 

man 
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man  youth  were  carried  on  with  all  the  vehemence 
of  emulation.  Swimming  formed  a  part  of  thofe 
exercifes  *,  and  generally  terminated  the  foot-race.- 
The  youthful  candidates  in  this  exercife  directed 
their  courfe  towards  the  banks  of  the  river,  and 
plunged  headlong  into  the  ftream.  Sometimes  the 
contention  did  not  terminate  till  the  river  was  once, 
or  perhaps  twice  fwam  acrofs.  Hence  it  will  eafily 
be  feen,  that  they  were  accuftomed  to  immerfe 
themfelves  in  the  water  in  the  very  fervor  of  their 
exertions,  when  the  heat  was  praeter  naturally  great; 
and  not  after  the  body  was  cooled  by  profufe  perf- 
pirations,  or  exhaufted  by  long  continued  fatigue. 
In  this  fituation  the  practice  was  fafe ;  without  tak- 
ing into  consideration,  that  the  perfons  concerned 
were  in  the  flower  of  life,  fortified  by  early  habits, 
and  partly  defended  from  the  fhock  of  immerfion 
by  the  inunctions  which  feem  to  have  been  gene- 
rally ufed  among  the  Romans,  before  the  coldf , 

and 


*  See  Horace,  lib  i.  ode  8.     Where  the  poet,  after  quef- 
tioningLydia  why  her  lover  neglefts  his  accuftomed  exercifes 
on  the  Campus  Martins,  among  other  particulars  alks, 
Cur  timet  flavum  Tiberim  tangere  ? 

See  Vigetius,  lib.  i.  cap.  X. 

See  alfo  Heirou.  Mercur.  lib.  iii.  cap.  14. 

f  See  Horace  Satyr,  lib.  ii.  Sat.  1. 

 -Ter  Unfti 

Tranfnanto  Tiberim,  fommo  quibus  eft  opus-alto. 
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and  after  the  hot  bath ;  and  which  were  particu- 
larly employed  by  the  athleta  of  Greece  and  Rome 
in  all  their  exercifes.  It  was  the  more  fafe,  becaufe 
the  ftream  of  the  yellow  Tiber  being  comparatively 
fcanty  and  flow,  its  waters  fpeedily  received  the  in- 
fluence of  the  fun,  and  acquired  the  temperature  of 
the  atmofphere.  Where  the  air  and  the  water  are 
of  the  fame  temperature,  the  rarer  element  prepares 
the  body  for  the  contact  of  that  which  is  more 
denfe. 

The  circumftances  under  which  Alexander  plung- 
ed into  the  Cydnus,  were  different  in  many  eflential 
points.  He  had  marched  at  the  head  of  his  troops 
to  feize  a  pafs  in  Mount  Taurus,  neceflary  to  faci- 
litate his  paflage  into  Cilicia.   After  having  fecured 

I  his 


The  fubjeft  of  the  ancient  unguents  is  treated  of  by 
Hieronymus  Mercurialis,de  arte  Gymnajlica,  lib.  i.  cap.  x. 

The  fame  author,  (lib.  Hi.  cap.  Hj  fpeaking  of  fwim- 
m.ng,  fomuch  in  eftimation  among  the  ancients,  obferves, 
quo  pacta  vero  fimilis  cxercitatio  perageretur,  tanquam  res  vulga- 
tiffimafilentiopraeteritajuitfere  ab  omnibus,  uno  excepto  Antyllo, 
qm  nataturosprius  moderate  unxife,  et  friaione  corpora  praecalfe- 
cijje  detnde  e  vejligio  in  aquam/e projicere  debere  voluit,  quafr  omncs 
Janttatis  gratia  natanteseas  regulas  obfervarent. 

This  method  of  previoully  anointing  the  body,  might  be 
recommended  to  our  modern  fwimmers,  not  only  as  defending 
them  from  the  mock  of  immerfion,  but  as  enabling  them  to 
ghae  through  the  water  with  lefs  effort. 
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his  object,  he  d'efcended  from  his  elevated  ftation, 
through  a  road,  difficult  and  full  of  defiles,  to  the 
city  of  Tarfus,  which  was  fituated  at  the  bottom  of 
the  mountains.    His  whole  march,  which  probably 
continued  feveral  days,  was  attended  by  extraordi- 
nary exertion,  not  from  the  nature  of  the  country 
only,  but  alfo  from  the  preffure  of  circumftances. 
In  afcending  the  heights,  he  had  to  haften  forwards, 
left  the  enemy  mould  pre-occupy  the  pafs  by  which 
Cilicia  muft  be  entered.    In  defcending  from  the 
immenfe  elevation  he  had  reached,  he  was  ftimu- 
lated  by  the  defire  of  faving  the  city  of  Tarfus,  the 
capital  of  the  province,  which  the  Perfians  threat- 
ened to  confume  by  fire.    In  both  of  thefe  enter- 
prizes  Alexander  was  fuccefsfuh  It  was  at  the  clofe 
of  this  extraordinary  march,  according  to  the  tefti- 
mony  of  all  the  hiftorians,  that  the  conqueror,  ad- 
vancing into  Tarfus  at  the  head  of  his  troops,  co- 
vered with  duft  and  fweat,  and  exhaufted  with  long 
continued  toil,  ftripped  himfelf  in  the  fight  of  his 
army,  and  plunged  into  the  pure  and  cold  waters 
of  the  Cydnus,  which  ran  through  the  city.  The 
fymptoms  that  followed,  are  defcribed  with  fuffi- 
cient  minutenefs  and  precifion.  Fixque  ingre£ifubit9 
horrore  artits  rigere  ccepenint :  pallor  delude  fuffufus  efty 
et  tot  urn  propemodum  corpus  vitalis  calor  reliqidt.  Ex- 
fpiranti  fimilem  mini/In  manu  excipiunt,  nec  fatis  corn- 
pot  em  mentis  in  tabernaculwn  deferunt.    ^  Curtii,  lib. 
iij.  cap.  v.    From  the  length  and  difficulty  of  the 

march. 
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march,  it  is  natural  to  fuppofe  that  Alexander  muft 
have  been  cooled  as  well  as  debilitated  by  extraor- 
dinary perfpiration  and  fatigue,  and  under  fuch 
circumftances,  immerfion  in  the  cold  and  rapid 
Gydnus,  was  followed  by  the  confequences  which 
we  fhould  exped  from  the  principles  already  laid 
down  *. 

Ia  In 


*  If  an  objection  be  urged  againft  our  laying  much  weight 
on  a  relation  taken  from  a  period  of  hiftory  fo  remote,  I  re- 
Ply,  that  I  am  far  from  refting  any  part  of  my  conclufiori  upon 
it,  having  the  firmer  foundation  of  adrual  obfervation.  But 
as  fftis  adventure  of  Alexander  is  mentioned  by  almoil  every 
writer  on  the  effects  of  cold  on  the  living  fyftem,  to  exemplify 
the  danger  of  its  being  applied  when  the  body  is  prasternatu- 
rally  heated,  it  feemed  proper  to  mew,  that  it  is  capable  of  a 
more  juft  and  natural  explanation. 

In  regard  however  to  the  feft  itfelf,  of  Alexander  having 
fuffered  from  bathing  in  the  Cydnus,  it  might  beeafily  (hewn, 
that  we  cannot  rejed  it  without  denying  entirely  the  weight  of 
h.ftoncal  evidence.  x.This  exploit  was  performed  before  thou- 
fands  of  witnelfes,  by  fome  of  whom  it  is  recorded,  and  it  is 
mentioned  by  all  the  hiftorian,    2.  The  circumftances  that 
Preceded  it,  and  the  confequences  that  followed  it,  are  alfo 
recorded  with  great  minutenefs,  and  form  a  natural  chain  of 
events.    3.  The  ad  itfelf  of  ftripping  before  his  army,  and 
fpnngmg  into  the  Cydnus,  may  have  an  air  of  improbability ; 
but  ,s  not  fo  mconfiftent  with  Greek,  as  with  modern  man- 
ners; and  however  unlike  the  dignity  of  great  commanders 
in  our  own  days,  is  perfectly  charafteriftic  of  Alexander-of 
that  ardent  and  daring  temper,  and  of  that  buovant  imagina- 
<on,  which  were  equally  regardlefs  of  danger  a'nd  decorum- 


In  his  effay  on  fwimming,  Franklin  makes  the 
following  obfervation  :  "  During  the  great  heats  of 
"  fummer  there  is  no  clanger  in  bathing,  however 
"  warm  we  may  be,  in  rivers  which  have  been 
"  thoroughly  warmed  by  the  fun.  But  to  throw 
«  ourfelves  into  cold  fpring  water,  when  the  body 
"  has  been  heated  by  exercife  in  the  fun,  is  an  im- 
"  prudence  which  may  prove  fatal.  I  once  knew  an 

"  inftance 


a  temperament,  that  joined  to  extraordinary  talents,  attached 
his  foldiers  to  him  in  fo  Angular  a  degree,  and  which  in  the 
sra  of  the  world  in  which  he  lived,  was  calculated  to  carry 
him  to  the  aftonifhing  elevation  which  he  attained.  4.  The 
exploit  keif  was  of  a  nature  not  likely  to  be  feigned  ;  and  the 
iflue  of  it  had  nothing  marvellous— there  was  nothing  in  any 
part  of  it,  by  which  the  fon  of  Ammon,  or  his  followers,  could 
be  in  any  way  gratified. 

The  effefts  of  Alexander's  bathing  in  the  Cydnus,  gave  a 
celebrity  to  this  river  which  it  otherwife  would  not  have  ac- 
quired.   I  have  called  it  cold  and  rapid,  meaning  to  fpeak 
of  it  comparatively  with  the  Tiber.    The  Cydnus  was  one  of 
the  principal  ftreams  that  defcended  from  Mount  Taurus, 
(Strab.  xiv.  p.  462.)  at  the  bottom  of  which  flood  the  city  of 
Tarfus,  From  the  great  elevation  of  the  mountain,  the  Cydnus 
muft  in  this  fituation  have  been  rapid  and  cold  ;  and  colder 
becaufe  rapid.  From  the  fame  caufe  it  would  be  eafy  to  (hew 
(if  it  were  at  all  to  the  purpofe)  that  thetranfparency  afcribed 
to  its  waters  was  probably  afcribed  juftly.    Quintus  Curtius 
imputes  its  coldnefs  to  the  rays  of  the  fun  being  excluded  by 
the  fhadvnefs  of  its  banks :  the  more  accurate  and  philofophic 
fcrrian,  mentions  as  the  caufe,  the  loftinefs  of  the  mountains 
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"  inftance  of  four  young  men,  who  having  worked 
"  at  harveft  in  the  heat  of  the  day,  with  a  view  of 
"  refreihing  themfelves,  plunged  into  a  fpring  of 
"  cold  water ;  two  died  on  the  fpot,  a  third  the 
"  next  morning,  and  the  fourth  recovered  with 
"  great  difficulty.  A  copious  draught  of  cold  wa- 
"  ter  in  the  fame  circumftances  is  often  attended 
ff  with  the  fame  effeft  in  North  America."  The 

1 3  authority 


whence  its  fountains  defcended.  Quintus  Curtius  fpeaks  of 
it  as  gliding  through  a  gentle  defcent,  (lent  tratiu  e  fontibus  la- 
hens,)  and  Tibullus  of  its  filent  and  placid  ftream. 

At  te,  Cydne,  canam,  tacitis  qui  lentter  undis, 
Cceruleus  placidis  per  vada  ferpis  aquis. 

Strabo,  on  the  other  hand,  (lib.  xiv.  392.)  mentions  its 
current  as  moft  rapid,  and  this  to  fome  of  the  fcholiafts  feems 
a  contradiction.  It  is  not  fo  in  reality.  If  the  declivity  was 
uniform,  the  current  might  be  at  once  fwift  and  filent.  The 
river  Moffat  (the  fource  of  the  Annan)  defcends  from  the 
mountain  of  Hartfell,  by  a  declination,  which  in  three  thou- 
fand  yards,  amounts  to  two  hundred  and  thirty  feet,  with 
fuch  uniformity,  that  in  the  courfe  of  fome  miles  there  it 
hardly  a  fingle  ripple.  To  finifli  a  digreffion  by  far  too  Jong, 
but  which  may  relieve  the  drynefs  of  a  profeffional  fubjecT:] 
it  may  be  obferved,  that  our  account  of  the  illnefs  of  Alex- 
ander  receives  confirmation  from  a  difference  among  the  hif- 
torians  refpefting  its  caufes  ;  fome  imputing  it  to  hrs  having 
bathed  in  the  Cydnus,  and  others  to  his  previous  fatigue  :  at 
the  diftance  of  two  thoufand  two  hundred  years,  it  may  be 
clearly  determined  that  both  circumftances  combined  in  pro- 
ducing his  difeafe. 
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authority  of  the  American  Bacon  is  of  great  weight 
in  medicine,  as  in  every  branch  of  fcience ;  and 
particularly  in  what  refpe&s  immerfion  in  water ; 
for  doubtlefs  he  fpent  more  time  in  this  element  than 
any  philofopher  of  modern  days.    It  may  however 
be  eafily  fuppofed  that  he  adopted  the  commonly 
received  opinion,  that  the  injury  arofe  from  the  per- 
sons in  queftion  going  in  when  hot>  inftead  of  from 
going  in  when  cooling,  after  having  been  heated ;  to 
which  laft  circumftance,  it  can  hardly  be  doubted, 
that  the  fatal  accident  he  relates,  was  to  be  imputed. 
It  is  not  however  to  be  denied,  that  the  difference 
between  the  temperature  of  fpring  and  river  water,  at 
certain  feafons  of  the  year,  will  make  a  great  differ- 
ence (in  any  circumftances  of  the  body)  in  the 
confequences  of  immerfion.  Springs  which  hTue  co- 
pioufly  from  the  earth,  are,  as  we  know,  both  from 
reafoning  and  obfervation,  nearly  of  the  tempera- 
ture of  the  earth  at  fome  diftance  under  the  furface ; 
and  this  temperature,  when  unaffe&ed  by  chemical 
changes,  is  probably  (for  adual  experiment  is  not 
yet  fufficiently  extenfive  to  affirm  the  proportion 
univerfally)  of  the  mean  heat  of  the  atmofphere,  tak- 
ing the  year  round,  under  which  it  lies*.    On  the 
other  hand,  rivers  even  of  the  largeft  fize,  acquire 

at 


*  See  Dr.  John  Hunter's  valuable  paper  on  this  fubjeft, 
In  the  Fhilofophical  Tranfaaions  for  1788,  />.  53. 
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at  a  certain  diftance  from  their  fource,  the  tempe- 
rature of  the  earth,  and  rife  towards  the  end  of 
fummer,  to  nearly  the  higheft  degree  of  thefum- 
mer  heat*.  In  countries  where  the  temperature  of 
the  feafons  has  little  variation,  the  difference  be- 
tween the  heat  of  the  rivers  and  fprings  will  be  very 
inconfiderable.  That  this  is  the  cafe  in  Jamaica, 
we  know  from  the  experiments  of  Dr.  Hunter  j 
but  in  Penfylvania,  to  which  it  is  probable  that  Dr. 
Franklin's  obfervations  more  particularly  refer,  this 
difference  at  certain  feafons  of  the  year  inuft  be  very 
great,  the  difference  of  the  temperature  of  the  fea- 
fons being  fo  very  confiderable.  The  rivers  of 
Penfylvania  in  the  latter  end  of  fummer,  are  proba- 
bly nearly  as  warm  as  the  Buxton  bath,  or  from  780 
to  820;  and  in  the  Buxton  bath  there  is  reafon  to 
believe,  that  even  after  confiderable  fatigue,  the 

I  4  chill 


*  Thus  the  Merfey  at  Liverpool,  in  the  middle  of  the  tide, 
is  in  the  month  of  Auguft  from  650  to  690.  On  the  20th  of 
Auguft  1795,  it  rofe  in  the  middle  of  the  tide  to  700,  and  un- 
der the  rocks  at  High  Park,  the  mercury  flood  on  the  21ft,  at 
high  water,  at  720.— In  the  air,  at  the  fame  time,  it  was  at 
77°« — The  weather  had  been  uncommonly  warm  for  fourteen 
days  before,  and  720  was  probably  the  average  heat  of  that 
fortnight.  It  feems  to  be  this  average  that  the  tide  of  the 
Merfey  acquires.  Obfervations  made  in  our  different,  aeftua- 
ries  every  week,  would  give  the  aftual  and  the  comparative 
heat  of  the  feafons  (on  the  coaft  at  leaft)  with  much  more  ac- 
curacy than  obfervations  in  the  atmofphere. 
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chill  of  immeriion  is  too  inconfiderable  to  produce 
much  hazard.  The  fprings  of  Penfylvania,  and 
more  efpecially  the  deep  funk  wells,  if  they  retain 
the  fubterranean  temperature  (the  medium  heat  of 
the  feafons)  will  probably  be  in  the  heat  of  fummer 
and  autumn,  twenty  or  twenty-tfive  degrees  cooler 
than  the  rivers  or  the  atmofphere*;  a  difference  ca- 
pable of  producing,  in  the  fituation  of  the  body 
which  renders  the  application  of  cold  dangerous, 
the  moft  ferious  effecb.  It  is  doubtlefs  owing  to  the 
great  comparative  coldnefs  of  their  fprings  and  wells, 
that  fatal  accidents  from  drinking  cold  water,  and 
bathing  in, cold  fprings,  are  fo  frequent  in  Penfyl- 
vania. In  the  Weft  Indies,  where  water  is  feldom 
to  be  procured  below  770,  fuch  accidents,  if  they 
ever  occur,  are  very  rare. 

I  mall  clofe  my  remarks  on  the  circumftances 
which  render  the  cold  bath  fafe  or  hazardous  after 
exercife,  with  the  following  narrative: — 

On  the  firft  of  September,  1778,  two  fludents 
of  medicine  at  Edinburgh,  fet  out  on  foot  on  a 
journey,  a  considerable  part  of  which  lay  along  one 
of  the  rivers  of  Scotland.    They  ftarted  by  fun- 
rife, 


*  The  wells  at  New  York  are  from  54°  to  560,  according 
to  Dr.  Routh.    See  Philofophical  Tranfaaions  for  1788,  p.  61. 
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rife,  and  proceeded  with  alacrity  in  the  cool  of  the 
morning.  At  the  end  of  eight  miles,  they  break - 
fafted,  retted  for  an  hour,  and  then  refumed  their 
journey.  The  day  grew  warm  as  it  advanced,  and 
after  a  march  of  eight  miles  more,  they  arrived 
heated,  but  nOlfatigued,  on  the  banks  of  the  river 
abovementioned,  about  eleven  in  the  forenoon. — 
Urged  by  the  fervor  of  the  day,  and  tempted  by  the 
beauty  of  the  ftream,  they  ftripped  inftantly,  and 
threw  themfelves  into  the  river — The  utmoft  re- 
frefliment  followed,  and  when  they  retired  to  the 
neighbouring  inn,  this  was  fucceeded  by  a  difpoli- 
tion  to  lleep,  which  they  indulged.  In  the  after- 
noon they  proceeded,  and  travelling  fixteen  miles 
farther  at  a  fingle  ftretch,  arrived  at  the  inn  where 
they  were  to  lleep,  a  little  after  fun  fet. — The  af- 
ternoon had  been  warm,  and  they  perfpired  pro- 
fufely;  but  the  evening  was  temperate  and  rather 
cool.  They  had  travelled  for  fome  miles  flowly, 
and  arrived  at  the  end  of  their  journey,  ftifTened 
and  wearied  with  their  exercife. 

The  refrefhment  which  they  had  experienced  in 
the  morning  from  bathing,  induced  however  one  of 
them  to  repeat  the  experiment,  and  he  went  per- 
fectly cool  into  the  fame  river,  expecting  to  relax 
his  limbs  in  the  water,  and  afterwards  to  enjoy  pro- 
found lleep.  The  confequences  were  very  different. 
The  Tweed,  which  was  fo  refrelhing  in  the  morning, 
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how  felt  extremely  cold;  and  he  left  the  wateT 
haftily.    No  genial  glow  fucceeded,  but  a  feverifli 
chill  remained  for  fome  time,  with  fmall  frequent 
pulfe,  and  flying  pains  over  the  body.  Warm  liquids 
and  fri&ions  brought  on  at  length  confiderable  heat, 
and  towards  morning  perfpiration  and  fleep  followed. 
Next  day  about  noon  they  proceeded  on  foot,  but  the 
traveller  who  had  bathed  was  extremely  feeble ;  and 
though  they  had  to  perform  a  journey  of  a  fingle 
ftage  only,  as  fome  part  of  it  was  difficult  and 
mountainous,  he  was  obliged  to  take  the  affiftance 
of  a  carriage  which  overtook  them  on  the  road.  It 
was  feveral  days  before  he  recovered  his  ufual  vi- 
gour.   This  relation  will  not  I  hope  be  deemed  of 
the  lefs  authority,  becaufe  it  is  given  by  the  perfon 
who  fuffered  by  his  imprudence*.    It  is  unnecef- 
fary  to  point  out  the  application  of  thefe  incidents 
to  the  doctrines  already  laid  down. 

It 


*  Thofe  who  know  the  road  from  Edinburgh  to  Moffat 
will  be  at  no  lofs  to  mark  the  different  ftages  of  this  adventure. 

I  may  here  obferve,  that  illnefles  fimiliar  to  the  above  occur 
frequently,  from  the  imprudence  of  the  country  people,  (the 
Boltoners,  as  they  are  called)  who  make  an  annual  vifit  to 
the  river  below  Liverpool,  for  the  purpofe  of  bathing.— In 
fuch  cafes,  I  have  found  the  difeafe  that  followed,  was  not  in- 
flammatory, as  might  be  fuppofed,  but  rather  a  fever  of  de- 
bility, as  in  the  inftance  detailed. 
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Itfeems  tobe  a  general  truth,  that  from  whatever 
cauferbe  heat  of  the  body  is  increafed,  in  proportion 
to  this  increafe  (provided  no  local  difeafe  has  occur- 
red) is  the  fafety  with  which  cold  ma}'  be  applied. 
In  the  celebrated  experiments  of  Dr.  Fordyce,  Sir 
Charles  Blagden,  and  others,  of  which-  an  account 
is  given  in  the  Tranfa&ions  of  the  Royal  Society, 
vol.  lxv.  p.  1 1 1,  and  484,  it  is  repeatedly  mentioned, 
that  thefe  gentlemen  pafTed  from  a  room  heated  to 
200 °.  and  upwards,  into  the  cold  air  with  perfect 
fafety.  "  During  the  whole  day,"  fays  Sir  Charles 
Blagden,  "we  pafTed  out  of  the  heated  room," 
(where  the  temperature  of  the  air  feems  to  have 
been  2400,  and  fometimes  2600,)  *  after  every  ex- 
"  periment,  immediately  into  the  cold  air,  without 
"  any  precaution;  after  expofing  our  naked  bodies 
"  to  the  heat,  and  fvveating  moft  violently,  we  in- 
"  ftantly  went  into  a  cold  room,  and  ftaid  there, 
"  even  fome  minutes  before  we  began  to  drefs;  yet 
"  no  one  received  the  leaft  injury."    Ibid.  p.  494. 

The  freedom  from  injury,  and  even  from  incon- 
venience, which  thefe  gentlemen  experienced,  de- 
pended on  the  increafed  heat  of  the  body,  and  the 
increafed  adlion  of  the  arterial  fyftem.— Had  they 
continued  expofed  naked  to  the  cold  air  till  the  heat 
funk  as  low  as  its  natural  ftandaid,  and  the  heart 
and  arteries  fubfided  into  their  ufual  ftate  of  aftion, 
their  fituation  would  have  been  very  hazardous. 

In 
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In  fimilar  experiments  repeated  at  Liverpool,  of 
which  a  detail  is  given  by  Dr.  Dobfon,  in  the  fame 
volume  of  the  Philofophical  Tranfa&ions,  p.  463, 
the  gentlemen  concerned,  paffed  from  the  heated 
room  into  the  cold  air,  with  equal  impunity.  My 
friend  Mr.  Park  affures  me,  that  after  remaining 
fome  time  in  the  ftove,  where  the  heat  was  as  high 
as  2020,  he  went  into  the  external  air  without  a 
great  coat,  or  any  other  than  his  ufual  clothing,  dur- 
ing a  hard  froft,  and  perceived  neither  injury  nor 
inconvenience. 

In  many  manufactures,  the  perfons  employed  are 
expofed  to  extraordinary  degrees  of  heat,  particu- 
larly in  the  manufacture  of  glafs.  Such  perfons, 
guided  by  nature,  often  endeavour  to  obtain  relief, 
by  expofing  themfelves  to  degrees  of  cold,  which 
on  the  commonly  received  opinions,  would  in  their 
fituation  appear  extremely  dangerous.  Thus  at 
Glafgow  in  the  fpring  of  the  year  1780,  I  learnt, 
that  it  was  common  for  the  workmen  in  the  glafs 
manufactory,  after  enduring  for  fome  time  the  con- 
fuming  heat  of  their  furnaces,  to  plunge  into  the 
Clyde;  a  practice  which  they  found  in  no  refpect 
injurious. 

A  great  variety  of  the  phenomena  refpecting  the 
influence  of  cold  on  the  living  body,  receive  an  eafy 
explanation  by  attending:  to  the  principle  already 

mentioned. 
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mentioned.  Thus  after  the  heat  of  the  body  is  in- 
creafed  two  or  three  degrees  in  the  hot  bath,  it  is 
not  only  fafe,  but  refrefhing,  to  plunge  into  the  cold 
bath,  as  I  have  repeatedly  experienced.  A  pra&ice 
of  this  kind  prevails,  as  is  well  known,  in  Ruffia, 
where  it  is  common,  after  remaining  fome  time  in 
the  ho»*  bath,  to  roll  naked  in  the  fnow,  and  re- 
turn to  the  warm  bath  as  before.  The  Ruffian  hot 
baths  vary  from  106I0  to  n6°  of  Fah1.*  and  I 
find  by  experiment  that  the  actual  heat  of  the  liv- 
ing body  is  increafed  in  the  hot  bath  (unlefs  under 
particular  circumftances  afterwards  to  be  explained) 
when  the  temperature  is  no  higher  than  ioo°.  We 
may  therefore  fafely  conclude,  that  in  making  thefe 
lingular  tranfitions,  the  heat  of  the  Ruffian  is  in 
the  firfl  inftance  increafed  beyond  the  natural  ftan- 
dard;  and  it  is  to  this  increafe  that  the  fafety,  as 
well  as  the  agreeablenefs  of  the  practice  is  to  be 
attributed. 

It  is  in  this  way  that  we  muft  account  for  the 
fafety  of  a  practice  which  prevailed  at  Rome  under 

the 


*  See  Dijjert.  phyfica  experimentalis  de  colore  Animalium,  by 
J.  A.  Braun,  in  the  Nov.  Comment.  Academice  Scientiarum  lmpe* 
rimlis  F 'etropolhana ',  vol.  xiii.  The  Abbe  Chappe  D'Auteroche 
fays,  the  Ruffian  baths  are  as  high  as  6o°  of  Reaumer,  (1600  of 
Fahrenheit)  Philofophical  Tranfaftions,  vol.  lxv.  p.  Iia;  but 
this  is  incredible,  unlefs  he  fpeaks  of  vapour  baths. 
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the  firft  of  the  emperors.  After  the  overthrow  of  the 
republic,  the  Romans  confoled  themfelves  for  the 
lofs  of  their  freedom,  by  a  more  unbounded  indul- 
gence than  ever  in  thofe  fenfual  gratifications  which 
had  led  to  their  fall.  Of  thefe,  the  pleafures  of  the 
bath  formed  a  difbinguifhed  part,  they  fought  every 
means  of  heightening  and  diverfifying  them,  and 
connected  them  with  other  epicurean  enjoyments. 
The  mild  and  tepid  immerfion  of  the  Greeks  no 
longer  fatisfied  them  ;  they  heated  their  baths  to  the 
utmoft  pitcln  of  endurance  ;  and  as  they  rofe  reeking 
from  their  furface,  veffels  full  of  cold  water  were 
dafhed  over  their  naked  bodies,  as  a  high  gratifica- 
tion in  itfelf,  and  a  means  of  ftimulating  the  fenfes 
toJ  gratifications  ftill  higher.  Such  practices  could 
not  however  be  continued  without  injury :  In  the 
bagnios  of  Imperial  Rome,  the  laft  of  the  Romans, 
the  followers  of  Zeno  and  of  Cato,  fought  to  footh 
their  forrows,  and  were  melted  down  into  flaves  j 
the  powers  of  their  minds  became  enfeebled,  the 
vigour  of  their  frames  decayedv  and  they  loft  for 
ever  the  bold  impreflions  of  freedom  and  of  virtue*. 

It 


*  This  fubjecl  might  lead  to  digreflions,  which  my  limited 
plan  does  not  admit.  I  fhntl  content  myfelf  with  a  few  ob- 
fervations.  Though  private  baths  were  in  ufe  in  Rome  from 
the  earlieft  periods  of  their  hiftory,  yet  the  fyftem  of  public 
hot  baths  did  not,  it  is  underftood,  commence  till  the  days  of 
Auguftus.  According  to  Dion,  Msecenas  introduced  it. — 
Agrippa  followed  his  example — It  was  foon  carried  to  an  afto- 
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It  was  fuppofed  by  Dr.  Cullen,  who  paid  much 
attention  to  the  operation  of  temperature  on  the 

living 


nilhing  height,  and  the  conftru&ion  of  baths  where  the  people 
might  be  accommodated  gratis,  was  an  eftabliflied  and  a  fuccefs- 
ful  method  of  gaining  their  affe&ions.  The  extraordinary  ex- 
penfe  and  magnificence  of  thofe  ftrudtures  are  well  known"— 
the  remains  of  the  baths  of  Caracalla  and  Dioclefian  teftify  theic 
former  grandeur  in  our  own  days.  According  to  Fabricius, 
there  were  856  public  baths  at  Rome,  and  fome  of  thefe  were 
large  enough  to  contain  at  once  1800  perfons.  The  rage  for 
hot  bathing  in  Rome,  under  the  firft  Emperors,  exceeded 
all  bounds. 

In  regard  to  the  exact  temperature  of  their  baths,  as  the 
thermometer  was  not  known  to  the  ancients,  we  cannot 
fpeak  precifely.  We  have  however  the  authority  of  Seneca 
and  Plutarch  for  faying,  that  the  bath  of  the  Greeks  was  of  a 
moderate  temperature ;  and  as  Alexander  found  refreshment 
in  the  bath  in  the  burning  fever  of  which  he  died,  it  probably 
did  not  exceed  930,  or  at  moft  96°,  of  Fahrenheit.  But  at 
Rome,  in  the  days  of  Seneca,  the  hotteft  baths  were  moft  in 
eftimation,  and  thofe  of  Nero  feem  to  have  exceeded  all  others 
in  heat— We  may  infer  this  from  one  of  the  beft  of  Martial's 
epigrams. 

Si  temperari  balneum  cupis  fervent 

FauJIine,  quod  vix  Juliamis  intrarct, 

Roga,  laveiur,  R/ieforeni^Sabineum, 

Neronianas  is  refriger&L  thermas.  Lib.  iii.  25. 

A  perfon  was  employed  at  one  time  to  regulate  the  heat  of  the 
baths,  but  in  Seneca's  days  this  had  fallen  into  difufe.rtytf.370 
This  rage  for  bathing  was  checked  by  Adrian,  and  regulated 
by  Severus.    The  fafhion  of  heating  the  baths  to  this  extraor- 
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living  fyftem,  that  in  all  fudden  changes  from  a 
higher  to  a  lower  temperature,  a  fenfation  of  cold 
takes  place,  even  though  the  loweft  point  of  change 
be  fnch  as  when  permanent;  becomes  oppreffive  by 
its  heat.    Thus  that  a  change  of  the  external  air  • 
from  900  to  850,  is  acompained  by  a  fenfation  of 
cold,  though  this  fpeedily  goes  off,  and  is  fucceed- 
ed  by  a  fenfation  of  heat,  if  the  temperature  of  850 
be  continued*.    This  obfervation  ought,  I  think, 
to  be  reftricled  to  degrees  of  heat  inferior  to  that  of 
the  human  body,  for  it  does  not  feem  true  when 
applied  to  fuperior  degrees  of  heat.    If  for  inftance, 
a  perfon  is  immerfed  in  the  bath  heated  to  1040, 
and  a  quantity  of  cold  water  be  fpeedily  admitted, 
fo  as  to  lower  it  to  98 °,  a  fenfation  of  a  very  agree- 
able nature  takes  place,  not  however  to  be  deno- 
minated cold — Where  the  aclual  heat  of  the  body 
has  been  raifed,  and  the  circulation  accelerated,  a 
much  greater  reduction  of  the  temperature  of  the 
bath  muft  take  place  before  it  becomes  cold  to  the 

fenfations. 


dinary  degree  did  not  continue — We  have  the  authority  of 
Galen,  who  flourifhed  foon  after  Seneca  and  Plutarch,  that  in 
his  days  very  hot  baths  were  no  longer  in  ufe.  See  Hier.  Mercur. 
lib.  i.  cap.  io. 

*  See  DiJJert.  Med.  lnaug.  Dc  f rigor e,  by  A.  Cullen,  pub- 
lished at  Edinburgh  ,1780,  (p.  8  and  9)  which  contains  the  beft 
general  view  of  the  doctrines  of  the  author's  celebrated  father 
on  the  operations  of  cold. 
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fenfations.  In  the  fame  manner  a  perfon  under 
the  Heady  heat  of  fever,  (102°  to  1060)  fuddenly 
throwing  off  his  bed-clothes,  and  expofing  himfelf 
naked  to  the  external  air,  does  not  perceive  it  cold, 
but  merely  cool,  a  fenfation  too  which  goes  fpeedily 
off.  It  is  true  there  are  fome  exceptions  to  this  in 
fever,  of  which  I  have  given  one  inftance  in  detail. 
(See  page  46.^ 

The  manner  in  which  our  fenfations  are  affected 
by  changes  of  temperature,  is  a  fubject  of  impor- 
tance, as  well  as  of  difficulty,  for  without  a  more 
precife  knowledge  of  this,  the  a&ion  of  temperature 
on  life  cannot  be  underftood.  In  the  (late  of 
health,  I  believe,  however,  that  our  fenfations  of 
heat  and  cold  may  be  reduced  to  general  princi- 
ples.— But  in  certain  of  the  Neurofes,  as  well  as  of 
the  Pyrexia;,  thefe  fenfations  are  much  perverted, 
and  even  in  health  they  are  much  influenced  by 
conflitution,  habit,  and  fltuation.  To  enlarge  on 
this  point  would  however  lead  into  the  general 
fubjedt  of  the  operation  of  cold  on  the  living  fyf- 
tem,  for  which  I  am  not  fufficiently  prepared,  and 
which  I  have  ftudioufly  avoided. 


CHAP. 


CHAP.  XIII. 

■ 


■ 

Vfe  of  the  cold  Bath  in  convulfive  Difeafes — In 
Infanity — General  Remarks. 

'ti- 
lt might  now  be  expected  that  fome  obfervations 
fhould  be  offered  on  the  operation  of  cold  water 
applied  to  the  furface,  or  received  into  the  ftoraach, 
in  .  the  various  cafes  that  have  been  related ;  but 
befides  that  it  is  advifable  the  reader  mould  form 
'  his  conclufions  in  a  great  meafure  for  himfelf,  we 
ihall  be  better  prepared  for  fuch  general  reafonings 
as  may  iuggefl  themfelves,  when  we  have  obferved 
the  operation  of  the  cold  bath  on  convulfive  affec- 
tions, and  on  other,  difeafes,  clafled  by  Dr.  Darwin 
under  the  fame  general  title,  the  difeafes  of  voli- 
tion *.__To  fave  repetition,  the  reader  is  here  fup- 
pofed  to  have  perufed  the  paper  in  the  Appendix, 
N°.  I,  of  which  he  will  confider  the  following  ob- 
fervations as  forming  a  fequel. 

Since 


♦  The  third  clafs  of  Dr.  Darwin.— See  Zoonomia,  vol.  ii. 
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Since  the  original  publication  of  this  paper,  I 
have  feen  three  different  cafes  of  tetanus  arilino- 
from  wounds,  in  which  the  affufion  of  cold  water 
was  employed  alone,  and  in  all  of  thefe  the  difeafe 
terminated  fatally.  1  have  feen  a  fourth  cafe  in 
which  the  affufion  of  cold  water  was  conjoined 
with  the  liberal  ufe  of  wine  and  opium,  where  the 
patient  recovered.  And  I  have  feen  two  other  cafes 
in  which  the  cure  was  trufted  to  wine  and  opium 
alone,  in  one  of  which  the  iflue  was  fortunate,  in 
the  other  unfortunate. 

It  is  however  proper  to  obferve,  that  in  the  three 
firft  cafes,  the  difeafe  was  far  advanced,  having  re- 
fitted other  powerful  remedies  before  the  patients  fell 
under  my  care  j  and  as  the  power  of  deglutition 
was  nearly  loft,  the  affufion  of  cold  water  was  em- 
ployed under  defperate  circumftances,  as  a  dernier 
refort.  It  was  befides  impoflible  to  ufe  this  remedy 
to  any  extent,  for  the  powers  of  life  were  too  much 
exhaufted  to  fuftain  the  continued  application,  or 
the  frequent  repetition,  of  fo  violent  a  ftimulus.— 
There  is  alfo  in  the  advanced  ftage  of  tetanus,  an 
objection  to  the  ufe  of  a  remedy  that  requires  much 
change  of  pofture.  In  fuch  cafes,  every  exertion  of 
the  will  on  the  voluntary  mufcles  has  a  tendency  to 
induce  a  general  convulfion.— From  a  confideration 
of  all  thefe  circumftances,  and  from  more  extenfive 
experience,  I  mould  now  be  difinclined  to  the  ufe 
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of  the  cold  bath  in  any  of  its  forms,  in  the  fympto- 
matic  tetanus,  unlefs  in  the  earlier  ftages  of  the 
difeafe,  when  the  vigour  is  lefs  impaired,  and  the 
convulfive  a&ions  lefs  firmly  catenated. 

The  practice,  firft  introduced  by  Dr.  Rum,  of 
giving  wine  in  large  quantities  in  tetanus,  of  which 
a  fuccefsful  cafe  is  detailed  in  the  paper  already 
mentioned*,  feems  to  me  to  be  fully  confirmed,  as 
the  moft  efficacious  treatment  of  this  very  danger- 
ous difeafe.  The  wine  ought  however  to  be  com- 
bined with  opium  in  confiderably  larger  dofes,  ac- 
cording to  my  later  experience,  than  in  the  cafe  al- 
ready referred  to. 

In  the  Appendix,  N°.  I,  feveral  cafes  are  given 
in  which  the  cold  bath  was  ufed  in  other  convul- 
five diforders.  This  remedy  I  have  now  employed 
in  various  difeafes  of  this  clafs  for  fourteen  years, 
and  on  the  whole,  it  has  been  attended  with  con- 
fiderable  fuccefs.— One  conclufion,  of  rather  a  An- 
gular nature,  was  drawn  from  thofe  cafes,  which 
my  fubfequent  experience  has  uniformly  corrobo- 
rated :_«  That  the  efficacy  of  the  cold  bath  in 
convulfive  diforders,  is  much  promoted  by  its  being 
employed  during  the  prefence  of  convulfion* or, 

as 


*  See  Appendix,  N".  I.  p.  9. 
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as  I  would  now  exprefs  it,  that  the  chief  benefit  de- 
rived from  the  cold  bath  in  convulfive  difeafes,  depends 
on  its  being  ufed  in  the  paroxyfm  of  convulfion ;  that  its 
efficacy  confifis  in  refolving  or  abating  the  paroxyfm ;  and 
that  when  this  effecl  is  produced,  the  return  of  the  pa- 
roxyfm is  greatly  retarded,  if  not  entirely  prevented.  To 
this  Angular  fact,  for  which  I  am  unable  to  account, 
I  invite  the  attention  of  phyfiologifts:  it  may  throw 
fome  light  on  the  laws  of  afibciation ;  a  fubject 
which  Dr.  Darwin  has  {hewn  to  be  of  fuch  vaft 
importance  in  phyfiology,  and  which  hitherto  has 
been  fo  little  underftood.  The  following  cafe, 
taken  from  the  records  of  our  Infirmary  practice, 
is  in  many  refpects  curious,  and  will  ferve  to  corro- 
borate the  pofition  juft  laid  down. 

John  Weftmore,  aged  22,  was  admitted  into 
the  Infirmary  on  the  nth  of  October  1792.  In 
confequence  of  a  fright,  he  had  been  feized  with 
fits  two  months  before,  which  now  recurred  feveral 
times  every  day,  of  various  duration,  from  two  mi- 
nutes to  an  hour.  During  thefe  his  confcioufnefs 
was  wholly  aboliflied.  Thefe  fits  occurred  with- 
out warning,  and  were  peculiar  in  their  appearance. 
At  firft  the  mufcles  of  one  fide  were  ftrongly  re- 
tracted, then  thofe  of  the  other,  alternately;  and 
then  the  mufcles  of  both  fides  acting  together,  the 
whole  trunk  of  the  body  was  drawn  upwards  to  the 
head ;  this  aftion  refembling  very  exactly  that  of 
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the  victim  of  the  law,  fufpended  in  the  agonies  of 
death.    His  faculties  of  mind  did  not  feem  as  yet 
impaired,  nor  the  animal  functions  much  difturbed. 
No  medicines  were  ordered  for  this  patient,  but  a 
bucket-full  of  cold  water  was  directed  to  be  thrown 
over  him,  the  inftant  of  the  acceffion  of  the  fit. 
Some  circumftances  prevented  this  being  done  for 
a  few  days,  during  which  he  went  into  the  cold 
bath  daily,  when  the  fits  were  off  him,  and  with 
feeming  advantage ;  the  number  of  paroxyfms  being 
reduced  from  eight  or  ten  in  the  twenty-four  hours, , 
to  two  or  three.   At  length  he  was  thrown  into  the 
cold  bath  on  the  inftant  of  the  acceffion  of  one  of 
his  fits,  which  was  fpeedily  terminated,  and  from 
this  time  forth  he  had  no  return  for  fourteen  days, 
when  he  was  difcharged  as  cured.   Weftmore  con- 
tinued free  of  complaint  till  the  beginning  of  Fe- 
bruary following,  when  his  fits  returned.    He  was 
re-admitted  on  the  24th  of  that  month,  and  at  that 
time  his  fits  recurred  fix  or  feven  times  in  the  day. 
He  was  again  direded  to  ufe  the  cold  bath  daily — 
and  to  have  a  bucket  of  water  thrown  over  him  on 
the  acceffion  of  every  fit.    By  this  pradice  he  fpee- 
dily recovered,  and  fince  that  time  the  difeafe  has 
never  returned.   He  is  now,  {March  1798)  in  per- 
fect health. 

I  have  ufed  the  cold  bath  during  the  paroxyfm 
of  epilepfy  in  various  inftances,  but  in  general 

without 
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without  the  patient  being  roufed  to  confcioufnefs  or 
fenfation,  and  without  advantage.    In  one  cafe  of 
this  difeafe,  which  occurred  in  the  hofpital  practice, 
the  paroxyfm  returned  periodically  every  afternoon. 
In  this  inftance  a  cure  was  effected,  by  applying  a 
c^taplafm,  formed  chiefly  of  tobacco,  to  the  forobi- 
culus  cordis,  about  half  an  hour  before  the  expect- 
ed return,  by  which  a  powerful  impreflion  on  the 
fyftem  was  produced,  and  the  paroxyfm  of  epilep- 
fy  prevented.    This  practice  repeated  feveral  days 
at  the  expected  periods,  deftroyed  the  difeafed  ca- 
tenation, and  the  cure  was  permanent. — In  this 
mode  of  application,  the  peculiar  effects  of  tobacco 
on  the  nervous  fyftem  is  fpeedily  produced,  and  it  is 
perhaps  the  fafeft  way  of  exciting  them  ;  becaufe 
the  application  can  be  difcontinued  at  pleafure ;  an 
advantage  of  great  importance  in  the  ufe  of  fo  de- 
leterious a  medicine,  and  which  cannot  be  obtained 
when  it  is  thrown  into  the  ftomach  or  rectum,  I 
was  induced  to  ufe  tobacco  on  this  occafion,  from 
having  obferved  it  to  fucceed  in  the  cure  of  obftinate 
intermittents,  when  applied  in  the  fame  manner, 
previous  to  the  expected  acceffion  of  the  paroxyfm. 
In  two  recent  cafes  I  have  employed  this  remedy  in 
a  different  manner.    Each  of  the  patients  laboured 
under  general  convulfion,  and  the  paroxyfm  had  re- 
turned fo  frequently  as  to  produce  continued  coma, 
and  in  the  bye-ftanders  an  abfolute  defpair  of  reco- 
very.   I  ordered  a  decoction  of  half  a  drachm  of 
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tobacco  in  four  ounces  of  water,  to  be  thrown  up  as 
an  enema.   This  powerful  agent  penetrated  the  fyf- 
tem  to  its  very  centre,  roufed  the  fenfibility  which 
the  affufion  of  cold  water,  and  other  external  im- 
preffions  could  not  awake  ;  excited  ficknefs,  vomit- 
ing, and  profufe  perfpiration,  and  interrupted  the 
convulfive  actions,  which  have  never  fince  returned. 
In  each  of  thefe  cafes  the  recovery  was  altogether 
unexpected.    The  ufe  of  tobacco  fmoke  thrown 
up  the  rectum  in  obftinate  conftructions  of  the  ali- 
mentary canal,  has  been  long  eftabliflied.    I  believe 
the  effects  may  be  obtained  with  more  eafe  and 
greater  certainty  by  employing  the  decoction.  The 
reafonings  ufed  in  explaining  the  operation  of  the 
affufion  of  cold  water,  are  perfectly  applicable  in  ac- 
counting for  the  effects  of  tobacco ;  and  there  is 
reafon  to  hope  that  convulfions  flopped  in  their  pa- 
roxyfm,  by  the  one  or  the  other  remedy,  are  not 
jn  many  cafes  liable  to  return. 

In  fpafmodie  difeafes  which  rife  into  general 

convulfions,  I  have  feen  thefe  convulfions  rendered 

lefs  frequent,  and  for  a  time  feemingly  diminimed 

jn  violence,  by  medicines  ufed  during  the  intervals; 

but  feldom  effectually  cured,  except  by  means  ufed 

during  the  act  of  convulfion,  at  the  inftant  of  its 

acceflion,  or  at  the  period  of  its  expected  return. 

Of  the  medicines  employed  during  the  intervals  of 

epilepfy,  the  oxyd  of  zinc  feems  to  me  to  have 

fome 
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'fome  efficacy;  but  the  digitalis  purpurea  ftill  more. 
—In  confequence  of  its  powerful  influence,  I  have 
ufed  this  laft  medicine  in  many  cafes  of  epilepfy, 
both  in  private  and  hofpital  pra&ice;  of  twelve  of 
which  I  have  preferred  particular  regifters.    In  eve- 
ry one  of  thefe,  it  diminifhed  the  number  of  pa- 
roxyfms,  and  the  intervals  were  fo  much  lengthen- 
ed, that  in  feveral  inftances  we  entertained  hopes  of 
a  cure.    It  did  not  however  finally  fucceed  in  any 
one  of  them;  and  when,  as  the  conflitution  be- 
came accuftomed  to  its  influence,  the  fits  began 
to  return,  and  we  increafed  the  dofe  of  the  medi- 
cine, its  deleterious  qualities,  fo  well  defcribed  by 
Dr.  Withering,  prefented  a  danger  greater  than  that 
of  the  difeafe,  and  obliged  us  to  abandon  it.  On 
one  occafion,  we  had  an  opportunity  of  obferving, 
that  putting  this  medicine  to  the  utmoft  extremity 
did  not  effecT:  a  cure.    A  female  patient  took  it  fo 
rafhly  as  to  produce  the  utmoft  danger  of  her  life. 
Her  pulfe  funk  to  thirty-two  in  the  minute,  her  heat 
at  the  axilla  to  89°  ;-her  fight  failed,  her  refpiratioa 
became  laborious,  and  inceffant  vomitings  threat- 
ened  immediate  diffolution.    She  was  however  re- 
covered by  the  warm  bath  and  opiate  clyfters,  but 
as  her  ftrength  was  reftored  the  epileptic  paroxyfms 
returned. 

If  it  were  my  object  to  give  a  general  view  of 
the  effete  of  the  cold  bath,  or  the  affufion  of  cold 

water, 


water,  in  fpafmodic  affedions,  I  might  quote  large- 
ly from  the  fyftematic  writers  of  the  laft  century, 
and  I  might  detail  various  cafes  which  have  been 
fumifhed  me  by  refpeftable  living  practitioners.— 
My  friend  Dr.  Ford  has  mentioned  to  me  the  cafe 
of  Mr.  C.  of  Briftol,  who  was  inftantly  relieved  of 
an  obftinate  ftridure  of  the  neck  of  the  bladder  of 
thirty  hours  duration,  (during  all  which  time  not  a 
drop  of  water  had  paffed)  by  placing  his  feet  on  a 
marble  flab,  and  darning  cold  water  over  the  thighs 
and  legs.    The  effeft  was  inftantaneous ;  the  urine 
burft  from  him  in  a  full  ftream,  and  the  ftrifture 
was  permanently  removed.  The  Common  remedies, 
particularly  opium  and  bleeding,  and  each  of  thefe 
very  largely,  had  previoufly  been  ufed  in  vain.  I 
record  this  cafe  with  the  more  pleafure,  as  it  will 
recal  fimilar  cafes  to  the  learned  reader's  memory, 
and  indicate  a  numerous  clafs  of  difeafes  of  the 
fame  nature,  in  which  this  powerful  remedy  may 
be  employed. 

Cold  water  cannot  be  ufed  as  a  drink  during  the 
paroxyfm  of  convulfions,  and  of  courfe  we  cannot 
mew  the  analogy  between  its  external  and  internal 
ufe  in  thefe,  as  in  other  difeafes.  That  its  effects 
taken  internally,  are  moft  falutary  in  a  numerous 
clafs  of  chronic  difeafes,  is  however  well  known, 
though  perhaps  not  acknowledged  to  the  full  extent 
of  the  truth.    A  confutable  part  of  the  virtue  o 
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mineral  waters  is  doubtlefs  to  be  attributed  either  to 
the  diluting  quality  of  the  pure  element  itfelf,  or  to 
the  invigorating  effecl:  of  cold  on  the  ftomach,  and 
through  it  on  the  fyftem  at  large.  The  fubjeft  is 
however  fufficiently  extenfive,  as  well  as  important, 
to  require  and  to  deferve  a  diftincl:  examination.  In 
hypochondriacal,  hyfterical,  and  dyfpeptic  affections, 
cold  water  taken  internally  has  produced  the  moft 
falutary  effeds.  Hoffman  praifes  it  in  head-ach, 
whether  arifing  from  indigeftion  or  fome  primary  af- 
fection of  the  nerves  of  the  head.  The  following 
cafe,  extracted  from  his  firft  volnme,  p.  475,  will 
mew  the  ufe  of  cold  drink  in  certain  convulfive 
affedions. 


Puer  hebraus  duodecim  annontm  a  terrore  & 
frigore,  incidit  in  ingentes  pracordiorum  anxietates,  cum 
tuft,  virium  lapfu,  extremorum  tremor e,  inter currente 
horripilatione  &  interna  ajlu.     Tenia  die  poj,  maims 
&  pedes  convulfwis  motibus  &  fubfultibus  agitati ; 
per  bora  dimidium  injijlentibus..    hde  magis  magif 
que  increverunt  convulfivi  mc4us,  ut  dor/urn  &  coUum 
afpeclu  horrendis  incurvationibus  quaflarentur,  idque 
aliquoties  quotidie.    Sub  paroxyfmo  pedes  frigebant,  ref- 
piratio  erat  creber,  pulfus  celer  &  durus,  fen/us  Lien 
conjlabant.    Poft  paroxyfmum  languebat  corpus  univer- 
fum,  appetitus  vero  cum  fomno  erat  integer.  Adhibiti 
in  confilio  medici  multi j  exterorum  etiam  conftlia  conqui- 
fti*  Plurimi  verminofam  progeniem  fubefe  caufam  rati, 
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aliqui  per  terrorem  inveSlum  etfe  caufam  putarunt.  Sed 
data,  tarn  ex  illorum  fcientia  anthelmentica.  quam  ex 
horum  prafcripto  antepeleptica,  adhibitis  fimut  balneis, 
fuerunt  prorfus  fruftranea.    Malum  potius  perftitit  idem 
quin  fubinde  faclum  acerbius.    Tandem  mifer  aquam 
fontanam  frigidam,  ad  unam  vel  dimidiam  menfuram, 
quotidie  per  vices  bibere  jufus  ejl.    $uo  intra  14  dies 
motus  ijii  convulfivi  paullatim  compofiti,  nec  in  hoc  ufque 
tempus  iterum  infejlaruntr    This  fimple  and  fuccefs- 
ul  practice  deferves  to  be  imitated. 

In  the  Appendix,  N°.  I,  p.  17,  I  have  menti' 
oned  the  connexion  between  convulfive  difeafes  and 
infanity,  and  conjedured  that  the  fame  principles 
are  in  many  cafes  applicable  to  the  treatment  of 
both.    This  connexion  has  been  fince  explained, 
and  the  fubjeft  very  happily  illuftrated  by  Dr. 
Darwin,  (Zoonomia,  vol.  ii.  c.  3)  who  has  arranged 
the  whole  of  thefe  difeafes  under  one  clafs,  and 
thrown  a  new  light  on  one  of  the  moft  curious  and 
obfcure  parts  of  pathology.    The  following  cafe 
taken  from  the  regifter  of  our  Afylum,  may  ferve 
as  a  new  proof  of  this  connexion. 

June  2,  1796.  L- 1-  aged  32>  a  man  of  ver? f 
regular  habits  of  life,  was  admitted  into  the  Afy- 
lum, in  a  ftate  of  furious  infanity.  His  difeafe  was 
fuppofed  to  have  been  brought  on  by  exceffive 
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drinking.  As  cafes  of  infantity,  including  the  whole 
method  of  cure,  are  feldom  recorded,  I  will  give 
this  in  detail. 

Very  powerful  methods  of  coercion  were  requir- 
ed in  the  firft  inftance,  and  the  bowels  were  after- 
wards cleared  by  a  faline  purgative.  At  night  he 
took  eighty  drops  of  laudanum,  which  produced 
imperfect  fleep,  and  in  the  morning  following  he 
was  more  wild  than  ever. 

Having  in  fome  cafes  of  infanity,  found  very 
extraordinary  effects  from  fuch  dofes  of  opium  as 
induced  profound  fleep,  I  directed  that  five  grains 
of  this  medicine  mould  be  given  every  four  hours, 
till  fleep  fucceeded.  Next  day  (4th  June)  ,it  was 
reported  to  'me,  that  he  had  taken  twenty-feven 
grains  of  opium  in  the  twenty-four  hours.  From 
the  firft  five  grains  there  was  no  apparent  effect ; 
after  the  fecond,  he  flept  an  hour  and  a  half;  after 
the  third,  three  hours.  Though  the  medicine  had 
been  twice  repeated  in  dofes  of  fix  grains  each,  he 
had  no  return  of  fleep— He  appeared  wild,  agitated, 
and  feeble,  rather  in  a  ftate  of  alarm  than  of  fury. 
Hispulfe  100  and  foft,  with  gentle  and  general 
perfpiration. 


feemed  not  prudent  to  pufli  the  medicine  far- 
ther 
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ther ;  but  having  often  in  cafes  of  this  nature  ob- 
ferved  the  foporific  effects  of  opium  to  come  on, 
many  hours  after  the  medicine  had  been  difconti- 
nued,  he  was  directed  to  have  milk  as  his  food, 
and  to  abftain  from  medicines  of  every  kind  for 
twenty-four  hours. 

The  report  of  the  5th  is  as  follows.    "  He  re- 
mained in  a  perpetual  ftate  of  alarm  till  eight  o'clock 
laft  night ;  after  that  hour  he  flept,  but  not  foundly. 
He  has  taken  nine  pints  of  milk  in  all,  having  been 
very  thirfty.    It  agreed  with  him  till  ten  this  fore- 
noon, when  he  vomited  confiderably.    Since  that 
time  he  has  been  more  tranquil  and  feeble."  In 
this  ftate,  I  dire&ed  all  medicines  to  be  difcontinued, 
and  ordered  him  a  pint  of  wine,  with  two  pints 
of  gruel  daily,  and  fuch  folid  food  as  his  ftomach 
could  receive  and  digeft.    This  plan  was  continued 
till  the  17th,  when  his  ftrength  was  confiderably 
reftored,  but  his  infanity  as  violent  as  ever.    It  was 
now  direded  that  he  mould  go  daily  into  the  bath 
heated  to  950,  and  that  he  mould  take  half  an 
ounce  of  the  infufion  of  the  digitalis,  as  recom- 
mended by  my  friend  and  kinfman,  Dr.  Curne  ol 
Chefter.  (Mem.  of  the  Medical  Society  of  London, 
vol.  iv.) 

He  continued  on  this  plan  with  little  variation 
till  the  20th,  the  report  of  that  day  is  as  follows: 

«  Till 
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"  Till  the  25th  the  digitalis  produced  no  obvious 
effect.    On  that  day  ficknefs  came  on  and  his  pulfe 
was  hardly  perceptible.    The  digitalis  was  there- 
fore omitted.    He  has  been  regularly  in  the  bath, 
and  while  in  it,  was  once  feized  with  diliquium  animiy 
but  the  mental  derangement  did  not  afterwards  abate. 
His  pulfe  is  now  about  94,  feeble  and  irregular.-— 
He  is  a  good  deal  emaciated,  but  more  fierce  than 
ever,  he  talks  inceffantly,  with  the  utmoft  incohe- 
rence, and  the  aflbciation  of  his  ideas  feems  wholly 
perverted." 

In  this  ftate  I  ordered  the  digitalis  and  the  tepid 
bath  to  be  difcontinued,  as  well  as  all  other  medi- 
cine.   I  directed  a  nutritious  diet,  but  without 
wine  or  opium,  and  placed  him  in  afituation  to  be 
as  little  as  poffible  expofed  to  external  impreffions 
For  three  days  there  was  little  change  in  his  fixa- 
tion   his  appetite  improved,  and  he  perfpired  much. 
At  the  end  of  this  period,  he  had  fuddenly  a  lucid 
interval  of  feveral  hours  duration,  but  before  I 
could  witnefs  it,  he  was  again  become  furious. 

At  this  time  (the  16th  July)  I  directed  that  he 
fliould  take  three  drachms  of  peruvian  bark,  half  a 
drachm  of  vitriolated  iron,  and  the  fame  c™ 
of  aromatic  powder,  in  the  form  of  an  eleduary 
daily  ,  and  that  twice  every  day,  he  ftould  be  fub 
je&d  to  the  tepid  affufion  for  a  minute  or  two  at  a 

time, 
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lime,  the  water  being  poured  gently  over  him  of  the 
heat  of  88°. 

The  following  is  the  report  of  the  16th  July: 
«  The  tepid  affufion  was  continued  till  the  14th, 
but  without  any  tranquillizing  effeft  ;  the  other 
medicines  have  been  given  regularly.    On  the  qth 
he  became  calm  and  rational :  and  flept  the  follow- 
ing night  for  eleven  hours  profoundly;  but  ftarted 
fuddenly  from  this  fleep,  as  wild  and  furious  as 
ever    This  ftate  of  mind  continued  twenty-four 
hours,  when  he  again  became  tranquil,  and  conti- 
nued fo  till  he  went  to  bed.    He  flept  a  few  hours 
quietly,  but  awoke  as  before,  under  extreme  agita- 
tion, and  continued  fierce  and  raving  for  twelve 
hours  and  upwards.    Since  this  time,  he  has  had 
a  fucceffion  of  paroxyfms  of  infinity,  alternating 
with  periods  of  tranquillity  of  mind,  of  nearly  the 
fame  duration.  In  general,  he  goes  to  bed  tranquil, 
and  fleeps  quietly  till  about  three  in  the  morning 
when  he  awakes  under  the  horror  of  fome  fr.ghtful 
dream;  and  this  introduces  his  paroxyfm  of  infinity 
andfury.whichcontinuesfromtentofourteenhours. 

In  this  fituation  I  ordered  an  emetic  to  be  ad- 
sniftered  to  him  late  in  the  evening,  »  ^* 
k  might  interrupt  this  beginning  catenation  JBemg 
cfifappointed,  I  had  again  recourfe  to  an  opiate  at 
bed-time ;  and  this  alfo  proving  inefficacious,  1 ^ 
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reded  that  he  fhould  be  awoke  before  the  expeded 
acceffion,  and  kept  awake  beyond  its  period  of  at- 
tack. By  thefe  means  we  difturbed  the  regularity 
of  the  alternations,  but  without  any  advantage ;  on 
the  contrary,  his. lucid  intervals  became  (hotter  in 
duration,  and  lefs  complete. 

Perplexed  with  thefe  extremes,  and  keeping  in 
mind  the  fuccefs  of  the  cold  bath  in  convulfive 
difeafes,  I  ordered  it  to  be  tried  on  the  prefent  oc- 
cafion.  The  infanity  returning  with  great  violence 
on  the  21ft,  he  was  thrown  headlong  into  the  cold 
bath — He  came  out  calm,  and  nearly  rational,  and 
this  interval  of  reafon  continued  for  twenty- four 
hours.  The  fame  practice  was  directed  to  be  repeat- 
ed, as  often  as  the  ftate  of/ infanity  recurred. 

The  following  is  the  report  of  the  30th:  "  The 
diredion  has  been  followed,  and  on  the  morning 
of  the  23d,  he  was  again  thrown  into  the  cold 
bath  in  the  height  of  his  fury,  as  before.  As  he 
came  out,  he  was  thrown  in  again,  and  this  was 
repeated  five  different  times,  till  he  could  not  leave 
the  bath  without  affiftance.  He  became  perfedly 
calm  and  rational  in  the  bath,  and  has  remained  fo 
ever  fince." 

This  patient  continued  with  us  for  fome  time 
afterwards,  bathing  every  other  day,  and  taking  the 
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oxyd  of  zinc  in  fmall  quantities.  He  never  relapfed, 
and  was  difcharged  fome  time  afterwards,  in  perfect 
health  of  body  and  mind. 

It  has  been  contended  by  Dr.  Darwin,  that  as 
convulfive  difeafes  arife  from  inordinate  adion  in 
the  mufcles,  fo  maniacal  difeafes  arife  from  the 
fame  inordinate  adion  in  the  organs  of  fenfe :— and 
as  the  mufcles  and  the  organs  of  fenfe  are  the  proper 
inftruments  of  the  will,  the  difeafed  adions  of  the 
one  and  the  other  are  by  him  arranged  as  one  clafs, 
under  the  title  of  Difeafes  of  Volition.    But  in  the 
fyftem  of  Dr.  Darwin,  the  adions  of  the  organs  of 
fenfe  conftitute  our  ideas ;  a  deranged  adion  of 
thefe  organs  is  therefore  no  other  than  what  is  ufu- 
ally  denominated  a  derangement  of  mind;  in  other 
words  infanity*.  As  therefore  convulfion  and  mad- 
nefs,  may  be  confidered  as  the  fame  difeafe  differ- 
ently fituated ;  and  as  the  feat  of  the  difeafe  may 
be  changed  from  various  caufes,  and  extended 
through  various  fympathies  and  catenations,  we 
have  thus  an  explanation  of  that  connexion  be- 
tween convulfive  affedions  and  infanity,  and  particu- 
larly 


*  If,  as  is  generally  believed,  the  motions  of  the  organs 
of  fenfe  rather  excite  ideas  than  conftitute  them,  the  rcafon- 
ino  of  Or.  Darwin  is  not  affefted  by  this  change  of  terms— 
That  madnefs  is  a  difeafe  of  the  body,  cannot  be  difputed, 
whether  we  admit  motions  in  the  organ  of  fenfe  or  not. 
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larly  of  their  alternations  with  each  other,  which 
have  been  obferved  in  every  period  of  medicine. — 
That  feveral  of  the  modes  of  treatment  applicable 
to  the  one,  are  alfo  applicable  to  the  other,  has 
long  been  known.    The  arnica  montana,  the  oxyd 
of  zinc,  the  digitalis  purpurea,  and  opium,  are  me- 
dicines ufed  equally  in  convulfions  and  in  infanity. 
The  cafe  which  has  juft  been  related  extends  this 
analogy,  and  is  the  more  ftriking  in  this  point  of 
view,  becaufe  the  fuccefs  of  the  cold  bath  was  al- 
moft  inftantaneous,  and  occurred  in  the  paroxyfm 
of  infanity,  in  the  fame  manner  as  has  been  before 
obferved  of  its  operation  in  convulfion. 


It  is  fuppofed  by  Dr.  Darwin,  that  the  motions 
excited  by  volition  and  by  fenfation,  proceed  in  dif- 
ferent directions ;  the  firft  paffing  from  the  central 
parts  of  the  fyftem  towards  the  fuperficies,  the  fe- 
cond  from  the  fuperficies  towards  the  central  parts. 
Hence  he  concludes  that  they  are  oppofed  to,  and 
mutually  deftrudtive  of  each  other.    To  increafe 
the  force  of  voluntary  actions  muft  therefore  be  to 
leffen  pofitively,  as  well  as  relatively,  the  anions 
thatarife  from  fenfation,  and  the  converfe  of 'this 
propofition  is  equally  true.     Whatever  faith  we 
may  give  to  the  hypothefis  of  Dr.  Darwin,  his 
conclufion  feems  to  be  fupported  bv  a  great  variety 
of  phenomena.  That  the  higher  degrees  of  volition 
and  fenfation  are  incompatible  with  eaoh  other,  is  a 
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truth  of  great  importance  in  every  part  of  the  fci- 
ence  of  life,  whether  moral  or  phyfical*.    It  was 
the  dodrine  of  another  great  phyfiologift  (whofe 
praife  will  now  be  heard  with  approbation,  fince  he 
is  beyond  the  reach  of  praife)  «  that  no  two  adions 
can  take  place  in  the  fame  conftitution,  nor  in  the 
fame  part  at  the  fame  time and  though  he  ap- 
plied this  dodrine  chiefly  to  (how  the  incompatibi- 
lity of  different  difeafed  adions  with  each  other,  yet 
it  feems  applicable  alfo  to  explain  the  operation  of  a 
great  part  of  the  more  powerful  remedies.  The  pofi- 
tion  of  Dr.  Darwin  refolves  itfelf  into  this  more  ge- 
neral principle  of  Mr.  Hunter,  and  the  operation  of 
the  cold  bath  in  the  paroxyfm  of  madnefs,  or  of  con- 
vulfion,  receives  an  eafy  explanation  under  either 
dodrine.    We  may  fay  with  Dr.  Darwin,  that  the 
powerful  ftimulus  given  to  fenfation,  deftroys  the 
previous  difeafed  volition,  or  in  the  more  genera^ 


*  The  reader  who  is  not  already  acquainted  with  this  part 
of  zLmia,  will  not  be  able  to  underiW  how ^ 
ons,  which  in  —  «*re  conft 
tary,  are  clalTed  as  difeafes  of  volition.    He  is  theietoie  r 
f      d  to  the  work  in  queftion  for  a  full  explanation.    In  tl * 
,  r ■    .  rhnt  Dr  Darwin  confiders  all  mo- 
mean  time  we  may  obferve,  that  Dr.  uarw 
tions  as  voluntary  which  have  onglnatedin  vo  htion,  hough 
from  their  violence  no  longer  fubjeft  to  the  will.    Volition  IS 
"flby  him  in  a  fenfe  fomewhat  different  from  its  common 

icceptation. 
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and  more  fimple  language  of  Mr.  Hunter,  that  the 
fudden  application  of  cold  water  to  the  furface,  pro- 
duces an  action  of  the  fyftem  with  which  the  pre- 
vious difeafed  action  is  incompatible.  In  order 
however  to  the  fuccefs  of  the  cold  bath  in  either 
of  thefe  fpecies  of  difeafe,  it  will  be  readily  per- 
ceived, that  it  is  neceflary  that  no  considerable 
tefion  of  ftrudture  mall  have  taken  place,  and  that 
the  morbid  actions  be  not  fo  ftrong  as  to  produce 
infenfibility  to  impreflion,  and  mall  not  have  been 
fo  often  repeated  as  to  form  indiflbluble  catenations, 
It  feems  alfo  neceflary  that  the  difeafes  in  queftion 
mail  be  fuch  as  are  fufceptible  of  general  paroxyfms ; 
a  circumftance  not  fo  eafily  explained-  Finally, 
it  is  neceflary  that  the  digeftion  fhall  not  have  been 
much  impaired,  or  the  vigour  of  the  circulation 
much  debilitated,  left  the  action  of  cold  be  too 
ftrong  for  the  living  powers.  Under  thefe  reftric- 
tions,  the  cold  bath,  according  to  my  experience, 
may  often  be  applied  with  advantage,  and  always 
with  fafety,  in  convulfive  difeafes,  and  in  infanity ; 
for  though  in  thefe  difeafes,  even  in  their  more 
violent  forms,  the  temperature  of  the  body  is  little, 
if  at  all,  increafed,  yet  the  actual  heat  is  retained 
with  great  tenacity,  as  I  have  found  by  many  ob- 
fervations. 

The  refiftance  which  the  maniac  oppofes  to  cold, 

he  oppofes  alfo  to  contagion,  and  to  pther  noxious 

powers, 
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powers,  as  has  often  been  obferved  with  furprife 
and  admiration.  This  refiftance  feems  to  belong 
to  every  fpecies  of  increafed  voluntary  exertion, 
where  the  functions  of  digeftion  and  nutrition  are 
not  impared.  The  illuftration  of  this  pofition 
would  not  be  difficult,  and  the  conclufions  to  be 
deduced  from  it  are  in  a  high  degree  interefting  and 
important;  but  a  difcuffion  of  the  fubject  would 
lead  us  too  deep  into  the  general  doctrines  of  life  * 

CHAP. 


*  Dr.  Marcard,  of  Pyrmont,  in  his  work  on  the  effefts 
of  warm  and  cold  baths,  entitled,  Ueber  die  Natur,  und  Ge- 
brauch  der  Bader,  lately  publifhed,  has  quoted  my  paper  on 
the  effeas  of  the  cold  bath  in  convulfive  difeafes  (Appendix 
No  I.)  and  it  appears,  that  he  does  not  aflent  to  my  conclu- 
fions.   Dr.  Marcard  fuppofes  indeed,  that  the  cold  bath  may 
be  ufeful  in  convulfive  difeafes,  where  there  is  no  local  af- 
fection ftimulatingthe  fyftem,  but  he  contends  that  it  mufl  be 
hurtful  in  cafes  where  convulfions  originate  in  ftimuli,  as 
worms,  or  crudities  in  the  alimentary  canal,  teething,  &c. 
It  does  not  appear  to  me  that  Dr.  Marcard  has  underftood  my 
paper  perfectly,  and  I  do  not  feel  myfelf  difpofed  to  yield  my 
experience  to  his  fpeculations.    The  doctrine  which  Dr. 
Marcard  feems  to  maintain,  that  where  one  ftimulus  i,  al- 
ready afting,  the  application  of  another  muft  be  injurious, 
is  contrary  to  experience,  and  as  I  apprehend,  to  the  laws 
of  the  animal  economy.    The  work  of  Dr.  Marcard  is  a 
valuable  one,  and  deferves  to  be  tranflated ;  but  it  ieems  to  be 
too  full  of  thofe  general  and  fweeping  obfervations,  which 
though  nearly  baniflied  from  other  fciences,  continue  m  the 
writings  of  phyfician,,  and  ferve  at  once  as  a  proof  and  a 
caufeof  the  imperfedion  of  our  art.  I  fear  this  volume  will 
not  be  found  free  of  them, 
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General  view  of  doclrines  refpeBing  fever. — Hippocra- 
tes— Galen,  &c. — The  ideas  of  the  author  refpeBing 
the  nature  of  this  difeafe. 

THE  great  difficulty  which  men  have  in  all  ages 
experienced  in  the  acquifition  of  knowledge,  has 
arifen  from  the  promptitude  of  the  human  mind  to 
decide  in  regard  to  caufes.  To  the  weak  and  igno- 
rant, prefumpti  on  is  as  natural,  as  doubt  is  intoler- 
able, and  with  fuch,  belief  is  almoft  always  a  creature 
of  the  imagination.  Nor  is  this  peculiar  to  weaknefs 
and  ignorance :  to  retain  the  mind  unprejudiced 
and  undecided  in  the  inveftigation  of  ftriking  and 
interefting  phenomena,  till  by  the  painful  fteps  of 
induction,  the  hidden  caufe  is  revealed,  is  an  effort  of 
the  moft  difficult  kind,  and  requires  the  higheft  and 
rarefl  powers  of  the  undemanding.   The  records  of 
every  part  of  fcience,  bear  ample  teftimony  to  this 
truth,  particularly  the  records  of  medicine,  and  in  a 
ftill  more  efpecial  manner  that  part  of  medicine 
which  treats  of  the  nature  of  fever.    The  moft  emi- 
nent 
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nent  phyficians  in  every  period  of  the  world,  impa- 
tient of  obferving  and  delineating,  have  been  eager 
to  explain  and  even  to  fyftematize;  and  the  fcience 
of  life  owes  its  corruptions  more  to  the  mifapplicati- 
on  of  learning,  than  even  to  the  dreams  of  fuperfti- 
tion.    Pairing  over  the  theories  derived  from  the 
fplendid  fictions  of  the  Greek  philofophy,  various 
are  the  falfe  doftrines  introduced  into  medicine  in 
modern  times,  and  from  the  more  certain  branches 
of  fcience.    The  principles  of  mechanics,  of  che- 
miftry,  of  magnetifm,  and  of  electricity,  have  in 
fucceffion  been  employed  to  explain  the  motions  of 
life,  and  have  ferved  only  to  millead  and  to  de* 
ceive. 

Hippocrates  who  lived  at  too  early  a  period  to  be 
acquainted  with  the  collateral  branches  of  fcience, 
ftudied  life  and  difeafe  in  the  book  of  nature,  and 
had  the  merit  of  an  original  obferver.  Perceiving 
the  increafe  of  heat  to  be  the  mod  remarkable 
fymptom  in  fever,  he  affumed  this  for  the  caufe, 
and  founded  his  diftinftions  of  fevers,  on  the  dif- 
ferent degrees  of  the  intenfenefs  of  this  heat.  He 
had  not  an  inftrument  that  could  meafure  this  ex- 
actly, and  necelTarily  trufted  to  his  fenfations.  In 
forming  his  diagnofis,  he  placed  his  hands  on  the 
breafts  of  his  patients,  depending  more  on  the  de- 
cree of  heat  than  on  the  ftate  of  the  pulfe,  the  na- 
ture and  connexions  of  which  he  did  not  under- 

ftand. 
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{land*.  His  practice  appears  to  have  been  natural 
and  judicious,  and  founded  on  his  theory.  He  di- 
rected linen  dipped  in  cold  water  to  be  applied  to 
the  hotteft  pans;  drew  blood  away  both  by  cup- 
ping-glafTes  and  the  lancet;  and  adminiflered  cold 
water  and  cooling  drinks,  particularly  barley  water 
and  honey.  This  fimple  practice,  will  acquit  the 
Coan  fage  with  the  candid  and  reflecting,  of  many 
of  the  idle  theories  which  have  been  imputed  to 
•him,  and  which  doubtlefs  were  the  offspring  of  after 
times, 
i 

In  the  days  of  Galen,  philofophy  and  fcience 
had  made  fome  advances,  and  the  corruptions  which 
he  introduced  into  medicine  from  thofe  fources  are 
well  known.  Preferving  however  the  doctrine  of 
iiis  matter,  that  heat  was  the  caufe  of  fever,  his 
practice  founded  on  this  notion,  was  in  fome  refpects 
bold  and  fuccefsful,  as^was  before  obferved.  To 
him  followed  the  Arabians,  who  ftill  retained  the 
original  doctrine  of  Hippocrates,  but  with  new  mo- 
difications and  corruptions,  by  which  the  real  na- 
ture, of  fever  was  ftill  farther  obfcured. 

In  our  own  country,  and  in  the  laft  century, 
arofe  Sydenham.  He  alfo  was  an  original  obferver, 
and  to  him  medicine  is  doubtlefs  much  indebted. 

That 


*  Riollay's  Introduftion,  &c.  p.  9. 
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That  he  recorded  fymptoms  with  great  accuracy ; 
that  he  eftablifhed  many  important  facts  as  to  the 
treatment  of  difeafe,  and  that  he  was  a  more  cauti- 
ous reafoner  than  his  predeceffors  or  contemporaries, 
are  points  that  are  indifputable.  But,  though  he 
affected  not  to  theorize,  he  was  a  theorift  in  every 
page  of  his  works,  and  though  he  founded  his 
reafonings  on  what  appeared  to  him  felf-evident 
principles,  yet  time  has  proved  them  to  be  defective 
and  fallacious.  It  was  the  poftulate  of  Sydenham, 
that  every  difeafe  is  nothing  elfe  but  an  endeavour 
of  nature  to  expel  morbific  matter  of  one  kind  or 
another,  by  which  her  healthy  operations  are  im- 
peded. In  this  endeavour  me  is  not  to  be  obftruct- 
ed  but  affifted,  and  the  procefs  carefully  watched 
and  promoted  by  which  me  accomplifh.es  her  pur- 
pofe.  By  one  or  other  of  the  emunctories,  this  is 
finally  effected,  and  till  it  be  effected,  health  can- 
not be  reftored.  Under  this  general  notion,  the 
inordinate  actions  of  fever  are  perpetually  compared 
to  the  motions  of  fermentation,  by  which  nature 
feparates  the  vitiated  particles  from  the  blood  previ- 
ous to  their  expulfion.  The  doctrine  of  Sydenham 
may  be  traced  to  remote  ages ;  under  his  fanction 
it  fpread  over  Europe,  and  has  defcended  in  one 
form  or  other  to  our  own  times.  Sydenham's  doc- 
trine introduced  the  fyftem  of  Boerhaave,  (to  which 
we  have  already  alluded)  as  well  as  other  chemi- 
cal theories  of  lefier  fame,  and  the  erroneous 

modes 
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modes  of  treatment  to  which  they  gave  birth.  The 
inordinate  heat  which  Hippocrates  confidered  as  the 
caufe  of  fever,  in  the  eye  of  the  chemifts  appeared 
naturally  enough,  a  necefTary,  and  within  certain 
limits,  a  falutary  confequence  of  the  procefs  ftirred 
up  by  nature  to  expel  the  difeafe ! 

The  dawn  of  a  jufter  pathology  of  fever  is  to 
be  found  in  the  works  of  Hoffman.  Though  he 
alfo  undertook  to  be  the  interpreter  of  nature's  in- 
tentions, he  contemplated  her  procefs  in  fever  with 
more  fagacity,  and  rejecting  chemical  and  mecha- 
nical analogies,  endeavoured  to  difcover  the  caufe 
of  fever  in  the  peculiar  nature  of  the  vital  motions. 
He  fuppofed  the  noxious  caufe  producing  fever  (in 
the  language  of  the  fchools  the  remote  caufe)  to 
operate  firft  on  the  living  folids,  occasioning  a  ge- 
neral fpafm  of  the  nervous  and  fibrous  fyijbem,  be- 
ginning in  the  external  parts  and  proceeding  towards 
the  centre.  In  confequence  of  this  a  contraction  of 
the  veffels  of  the  extremities  mull:  of  courfe  take 
place,  impelling  the  circulating  fluids  in  an  increaf- 
ed  ratio  on  the  heart  and  lungs ;  which  Emulating 
thefe  organs  to  increafed  action,  the  fluids  are  there- 
by repelled  towards  the  extiemities,  and  thus  the 
phenomena  of  fever  are  produced.  There  are  there- 
fore two  diftinct  fets  of  motions  in  fever,  the  firft 
from  the  extremities  towards  the  centre,  arifing  im- 
mediately from  the  fpafm,  and  accompanied  by  a 

fmall 
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mall  pulfe,  anxiety  and  oppreffion ;  the  fecond,  from 
the  centre  towards  the  furface,  which  is  the  effort  of 
nature  to  refolve  this  fpafm,  and  marked  by  a  full 
ftrong  pulfe,  and  increafed  heat.  The  firft  of  thefe 
fets  of  motions  are  baneful,  and  fomenmes  fatal ; 
the  fecond  are  medicinal  and  falutary.  By  thefe 
views  the  phyfician  is  to  be  directed  in  counteract- 
ing the  morbid  actions,  and  aflifting  the  fanative 
procefs  of  nature*. 

Since  to  theorize  feems  to  be  the  irrefiftable  pro- 
penfity  of  men  of  genius,  this  theory  of  the  cele- 
brated Hoffman,  which  accords  with  appearances, 
and  has  a  confiderable  connexion  with  practice,  may 
be  allowed  the  tribute  of  applaufe. 

The  fyftem  of  Hoffman,  produced  that  of  Cul- 
len,  which  may  perhaps  be  confidered  as  the  pre- 
vailing doctrine  at  prefent,  when  however  theory  of 
every  kind  has  loft  much  of  its  weight  on  mature 
underftandings  —  According  to  Hoffman,  the  firft 
effect  of  the  remote  caufe  of  fever  is  the  fpafm,  pro- 
ducing a  re-adion,  as  has  already  been  mentioned. 
Dr.  Cullen  introduced  a  previous  link  into  the 
chain— He  contended  that  the  firft  effed  of  the 
noxious  effluvia  (the  remote  caufe)  was  a  general 

debility, 


*  See  Hoffman's  Works,  vol.  i.  torn.  ii.  page  10.— ' 
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debility,  affecting  the  fenforium  commune.  To  this 
debility  he  attributed  the  fpafm,  and  to  the  fpafm 
the  re-a&ion  of  the  heart  and  arteries  j  which  re-ac- 
tion continuing  till  the  fpafm  is  refolved,  removes 
the  debility  and  the  difeafe.    According  to  Hoffman 
the  fpafm  belongs  to  the  clafs  of  motions  that  he  1 
denominates  baneful ;  but  Dr.  Cullen  prefumes  it  to 
be  falutary,  and  therefore  afcribes  it,  in  the  lan- 
guage of  the  fchools,  to  the  vis  medicatrix  natures* 
It  is  not  my  purpofe  to  appreciate  thefe  changes  in- 
troduced into  the  theory  of  Hoffman,  or  to  attempt 
to  eftimate  with  precilion  the  Cullenian  doctrine  of 
fever,  as  it  arranges  phenomena,  or  applies  to  prac- 
tice.   Debility  of  a  peculiar  kind,  fpafm,  and  re- 
action of  the  heart  and  arteries,  feem  all  of  them 
links  in  the  chain  of  fever,  and  in  the  firft  lines  of 
Dr.  Cullen,  the  hiftory  of  the  difeafe  is  recorded 
with  extraordinary  minutenefs  and  accuracy.    I  bow 
with  refpect  and  fenfibility  to  the  genius  of  this 
illuftrious  man  ;  but  his  doctrine  feems  erroneous, 
in  as  far  as  it  enters  into  the  fuppofed  intentions  of 
nature,  and  defective,  in  paffing  over  the  morbid 
heat,  and  the  morbid  alTociation,  which  form  the 
fucceffive  links  of  the  chain. 

This  doctrine  of  fever,  as  well  as  all  the  other 
doctrines  of  its  celebrated  author,  was  aflailed  by 
Dr.  Brown.  Aflliming  the  exiftence  of  an  un- 
known principle,  as  inherent  in  the  living  fibres,  to 

which 


i58 

which  he  gave  the  name  of  excitability,  he  explain- 
ed all  the  phenomena  of  life  and  difeafe,  as  depen- 
dent on  this  principle,  acted  on  by  ftimuli ;  which 
ftimuli,  applied  in  the  due  proportion,  produce  the 
juft  degree  of  excitement,  that  is,  the  ftate  of 
health.  If  the  ftimuli  are  diminifhed  below  the 
healthy  proportion,  he  fuppofed  the  excitability  to 
accumulate ;  if  encreafed  beyond  this  proportion, 
he  fuppofed  it  to  be  expended  ;  and  on  thefe  differ- 
ent conditions  he  attempted  to  found  a  theory  of 
difeafe.  Difeafes  he  divided  into  two  clafTes,  Sthenic 
and  Afthenic,  or  difeafes  of  increafed  and  of  dimi- 
nilhed  excitement,  in  the  lafl  of  which  claffes  he 
placed  typhus,  the  fever  of  which  we  treat.  In  the 
excitability,  Dr.  Brown  admitted  of  no  change,  ex- 
cept in  regard  to  quantity ;  in  the  excitement,  no 
variation,  except  in  regard  to  ftrength  ;  and  in  all 
univerfal  difeafes  he  fuppofed  the  whole  fyftem  to  be 
equally  affected.*  Having  therefore  affigned  to  fever 
its  place  in  his  feries  of  defcending  excitement,  he 
refufed  to  inquire  into  its  fymptoms,  or  to  enlarge 
on  its  treatment.  It  is  evident  that  fuch  a  theory 
could  embrace  none  of  the  characteriftics  of  the 
difeafe.  Debility,  the  firfl  link  in  the  chain  of  Dr. 
Cullen,  formed  according  to  Dr.  Brown  the  effence 
of  fever.   The  exiftenc  of  fpafm  he  denied,  re-action 

he 


*  This  was  his  general  pofition  ;  it  is  true  he  relaxed  a  little 
from  it  in  his  explanations. 
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he  derided,  and  the  morbid  heat  and  morbid  afib- 
ciation,  he  wholly  overlooked.  It  is  not  however 
to  be  difputed  that  his  general  views  of  difeafe  had 
a  falutary  influence  on  the  practice  in  typhus,  by 
encouraging  a  more  liberal  ufe  of  wine  and  opium, 
remedies  of  the  utmoft  importance,  and  now  uni- 
verfally  adopted. 

The  various  modes  of  action  of  the  living  prin- 
ciple, or  to  ufe  his  peculiar  language,  of  the  fen- 
forial  power,  which  were  unknown  to  Brown,  have 
been  obferved  and  illuftrated  by  the  author  of 
Zoonomia. 

In  the  theory  of  fever  delivered  by  Dr.  Darwin, 
the  influence  of  morbid  aflbciation  is  very  fully  ex- 
plained. I  am  not  however  difpofed  to  adopt  this 
theory,  which  the  learned  and  candid  author  himfelf 
confiders  as  incomplete,  becaufe  it  aflumes  the  truth 
of  his  peculiar  doctrines,  to  which  it  cannot  be  ex- 
pefted  that  a  hafty  affent  mould  be  given— confi- 
dering  their  vaft  extent  and  importance,  and  consi- 
dering alfo  that  many  other  fabrics  of  genius  of  the 
fame  kind,  have  crumbled  down  into  the  fand  of 
which  they  were  formed.* 

Difmiffing 


*  "  What  I  have  thus  delivered,  I  beg  to  be  confidered 
"  rather  as  obfervations  and  conjectures,  than  as  things  ex- 
"  plained  and  demonftrated  ;  to  be  confidered  as  a  foundation 
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Difmiffing  therefore  as  far  as  it  is  poflible,  all 
theories  from  the  mind,  let  us  briefly  confider  the 
procefs  of  nature  in  fever,  and  examine  what  infe- 
rences may  be  fafely  drawn  from  the  fucceffion  and 
catenation  of  the  leading  fymptoms,  and  the  reme- 
dies which  experience  has  pointed  out  as  moft  flic* 
cefsful.    Our  obfervations  muft  of  courfe  be  con- 
fidered  as  applying  to  the  typhus,  or  low  contagious 
fever  of  Britain,  more  particularly,  but  generally  to 
all  idiopathic  fevers ;  and  if  they  mould  be  found  as 

little 


»  and  a  fcaffolding,  which  may  enable  future  induftry  to  ereft 
«  a  folid  and  a  beautiful  edifice,  eminent  both  for  its  fimpli- 
«  city  and  utility,  as  well  as  for  the  permanency  of  its  mate- 
«  rials— which  may  not  moulder,  like  the  ftruftures  already 
"  erefted,  into  the  fand  out  of  which  they  were  compofed  ; 
«  but  which  may  ftand  unimpaired  like  the  Newtonian  philo- 
«  fophy,  a  rock  amid  the  wafte  of  ages  !"    Zoonomia,  vol.  ii. 
p.  625.    Much  as  I  admire  the  profound  refleftion,  and  Angu- 
lar ingenuity  of  Dr.  Darwin,  the  pofition  common  to  him  and 
Dr.  Brown,  that  the  fenforial  power,  or  excitability,  is  afub- 
ftance  which  accumulates  and  diminifhes  in  the  inverfe  ratio 
of  the  ftimulation,  on  which  his  doftrines  of  fever  are  found- 
ed, has  not  my  aflent.    On  the  contrary,  it  appears  to  me, 
that 'whatever  the  nature  of  the  vital  energy  (the  fenforial 
power  or  excitability)  maybe,  it  does  not  aft  in  a  way  that 
admits  the  relations  of  quantity  to  be  applied  to  it,  and  the 
contrary  doftrine,  which  introduces  into  the  fyftem  of  Dr. 
Darwin  fo  many  epicycles,  feemstome  the  mortal  part  of 
his  immortal  work.    I  am  aware  that  Dr.  Darwin  holds  the 
doftrine  mentioned  with  certain  modifications;  which  howe- 
er  do  not  appear  to  me  fatisfaftory. 
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little  fatisfa&ory  in  their  refult  as  the  conclufions  of 
others,  the  learned  and  candid  reader  wiil  not,  it  is 
hoped,  fuffer  his  opinion  of  the  accuracy  of  the 
author's  facts  to  be  affected  by  the  fallacy  of  his  rea- 
fonings,  but  extend  his  forgivenefs  to  one  other  abor- 
tive attempt  to  illuftrate  the  nature  of  fever,  an  im- 
portant, but  difficult  and  long-contefted  fubjeft. 

Medical  fcience  has  not  afcertained  the  various 
remote  caufes  which  may  produce  fever,  and  I 
avoid  this  inquiry, on  which  I  have  nothing  new,  chat 
is  fatisfactory,  to  offer*.    The  firft  fymptom  of  the 
difeafe  is  a  fenfe  of  debility  or  languor,  very  dif- 
tinctly  expreffed  on  the  countenance,  followed  by 
palenefs,  cold,  and  tremor  ;  the  functions  of  the 
mind  are  weakened  in  a  correfpondent  degree  with 
thofe  of  the  body,  and  all  the  actions  of  the  fyftem 
feem  enfeebled.  This  . general  debility  is  peculiar  in 
its  kind.    The  fymptom s  refemble  thofe  produced 
by  inhaling  certain  gafes   whofe   properties  are 
known  ;  and  this  circumfhnce  ferves  to  ftrengthen 
thofe  views  of  the  nature  of  contagion  which  the 
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new 


*  In  confining  the  remote  caufes  of  fever  to  contagious 
human  effluvia,  and  to  marfli  miafmata,  Dr.  Cullen.pn.ba- 
bly  Amplified  too  far.  Cold,  under  certain  circumftauces, 
feems  to  produce  fever,  and  the  conftitution  feems  at  times  to 
take  on  fever  from  unknown  and  internal  caufes. 
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new  ehemiftry  has  fuggefted.    They  feem  alfo  to 
have  a  refemblance,  though  a  more  remote  one,  to 
the  effects  of  certain  poifons  operating  on  the  fto- 
mach,  or  introduced  into  the  circulation  by  the  ab- 
forbents.  The  remote  caufe  of  fever  itfelf,  may  per- 
haps be  confidered  as  a  poifon,  ading  diredly  on  the 
fenforium  commune.    Where  this  poifon  is  peculi- 
arly concentrated  and  malignant,  or  where  the 
fyftem  is  much  debilitated,  the  powers  of  life  arc 
fometimes  oppreffed  and  extinguished  in  the  firft 
ftage  of  the  difeafe.    In  general  however,  a  re-ac- 
tion or  refiftance  commences  ;  the  heart  and  lungs 
are  roufed  into  increafed  exertion  by  the  preffure  of 
the  accumulating  fluids,  and  ftrive  as  it  were,  to 
repel  them  back  on  the  furface  and  extremities ; 
while  a  fpafmodic,  or  morbid  ftridure  of  the  extreme 
veffels  oppofes  the  reflux  of  the  fluids,  and  thus 
maintaining  the  inordinate  preffure  on  the  centre, 
excites  the  heart,  arteries,  and  lungs,  to  ftill  more 
violent  exertions.    In  this  conteft  the  ftomach  is 
ufually  brought  into  fympathy,  and  naufea  and  vo- 
miting are  often  induced. 

This  conftitutes  what  appears  to  be  a  druggie 
between  the  living  energy,  and  the  morbid  caufe— 
between  the  power  of  the  centre,  and  the  refiftance 
of  the  extreme  veffels— in  the  courfe  of  which  a 
degree  of  preternatural  heat  is  generated,  and  the 
phenomena  of  the  hot  ftage  are  produced.  When 
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the  powers  of  life  prevail,  the  ftri&ure  on  the  ex- 
treme veffels,  and  on  the  exhalants  of  the  ikin,  at 
length  gives  way,  and  a  profufe  perfpiration  being 
poured  out  on  the  furface,  the  heat  is  carried  off,  and 
the  febrile  fymptoms  fubfide.    Without  entering 
into  detail,  this  may  be  confidered  as  a  general  view 
of  the  fingle  paroxyfm*    It  often  however  occurs 
that  the  folution  of  the  fpafm  on  the  extreme  veffels 
does  not  take  place,  or  is  incomplete,  and  that  the 
morbid  heat  is  not  carried  off.    In  this  cafe  the 
morbid  actions  go  on,  and  the  difeafe  runs  into 
continued  fever.    For  fome  time  the  fpafm  on  the 
extreme  veffels  remains,  and  the  heat  is  preterna- 
turally  great ;  but  thefe  fymptoms  do  not  continue 
through  the  whole  courfe  of  the  difeafe.    On  the 
contrary,  the  heat  towards  the  latter  ftages,  will 
fometimes  be  found  as  low  as  the  natural  ftan- 
dard,  fometimes  lower,  and  the  capillaries  of  the 
lkin  be  completely  relaxed;  while  the  inordinate 
a&ion  of  the  heart  and  arteries  continues,  being 
carried  on  by  the  morbid  affociation  produced  in 
the  courfe  of  the  difeafe,  which  retains  its  influ- 
ence in  this  as  in  other  cafes,  after  the  caufe  that 
produced  it  ceafes  to  operate. 

To  this  general  view  of  fever,  it  is  probable  that 
little  objection  will  be  offered,  by  thofe  who  are  fa- 
miliar with  the  difeafe.  But  exceptions  may  be  taken 
to  the  language  as  not  fufficiently  clear  of  theory, 

M'  a  againft 
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againft  which  the  author  had  declared.    It  may  be 
faid,  for  inftance,  that  in  applying  the  aftive  forms 
of  fpeech  to  the  re-aftion  or  refiftance  of  the  con- 
ftitution,  we  feem  to  run  into  the  Sthaalian  doc- 
trine, or  at  leaft  to  affume  the  exiftence  of  the  vis 
medicatrix  nature  of  Dr.  Cullen  ;  and  that  to  enu- 
merate fpafm  as  a  link  in  the  chain  of  fever,  is  in 
faft  to  admit  the  leading  peculiarity  of  his  fyftem. 
To  this- it  may  be  replied,  that  there  is  no  fubject 
on  which  the  imperfeftion  of  language  is  fo  much 
perceived,  as  in  our  attempts  to  defcribe  the  pheno- 
mena of  life.  In  the  ftriftnefsof  fpeech  we  properly 
employ  the  paffive  mood  of  our  verbs,  in  record- 
mE  the  phenomena  of  inanimate  matter,  and  con- 
fine the  aftive  mood  to  thofe  vital  motions,  which 
are  accompanied  with  confcioufnefs  or  deC «a  ,  but 
there  are  various  aftions  peculiar  to  life  which 
are  not  accompanied  by  confcioufnefs,  or  fubjeft 
t0  the  will,  and  which  depend  on  laws  wholly  d,f- 
tinet  from  thofe  which  regulate  inanimate  matter. 
If  „e  borrow  the  phrafeology  and  the  mod  in  which 
we  fpeak  of  inanimate  matter  in  recording  thefe  ac- 
tions, we  are  apt  not  only  to  form  indiftmct  con- 
cept, ns  of  their  nature,  but  to  apply  the  princ  pi 
which  regulate  inanimate  motions  to  the  motions  o 
life     This  is  an  obvious,  and  as  experience  teaches 
Z'  an  ample  fource  of  error.    If,  on  me  other 
hand  we  emplov  the  active  forms  of  fpeech,  thefe 
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the  imagination  forms  to  itfelf  an  ideal  being,  as 
directing  thefe  actions,  in  whom  confcioufnefs  and 
defign  may  refide.    This  alfo  is  a  natural  and  fruit- 
ful fource  of  error. — Both  thefe  extremes  we  would 
avoid.    But  the  penury  of  language  obliges  us  to 
ufe  one  or  the  other  mood  in  treating  of  the  phe- 
nomena in  queftion;  and  on  reflection  it  appears, 
that  in  our  prefent  ignorance  of  the  firft  principles 
of  life,  a  clearer  notion  will  be  formed  of  the  nature 
of  thofe  motions  in  which  the  whole  fyftem  fympa- 
thizes,  deftitute  though  they  be  of  confcioufnefs 
and  defign,  by  the  occafional  ufe  of  the  active 
forms  of  fpeech,  fince  they  have  a  much ,  ftricter 
analogy  with  thofe  vital  actions,  to  which  thefe 
forms  are  juftly  applicable,  than  with  the  motions 
of  inanimate  matter.    Considerations  0f  this  kjncj 
may  have  influenced  the  late  John  Hunter  in  the 
ufe  of  his  terms,  which  are  chiefly  aSive,  and 
which,  though  far  from  perfed  in  themfelves,  are 
more  happy  than  thofe  of  former  phyfiologifts,  as 
his  doctrines  of  life  were  more  original,  more 
unprejudiced,  and  in  general  more  accurate  and 
profound. 

Debility  of  a  peculiar  kind,  is  then  the  firjl  operation  of 
the  remote  caufe  producing fever— the  neceffary  confequence, 
»r  as  fome  contend,  the  concomitant  effecl,  is  a  fpafm, 
or  contraclion  of  the  arteries  ;  but  more  efpecially  of  the 
extreme  veffels,  and  the  capillaries  of  the  furface— hence 
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follows  an  accumulation  of  blood  on  the  heart  and  lungs 
—the  re-aclion  of  thofe  organs— the  generation  of  mor- 
bid heat— and  of  morbid  ajociation.  On  each  of 
thefe  links  in  the  chain  of  fever,  let  us  offer  a  few 
remarks. 

1.  It  has  been  afferted  by  fome  inveterate  the- 
orifts,  that  the  debility  in  fever  has  nothing  in  it 
peculiar.  It  is  enough  to  reply,  that  fimple  debility 
often  exifts  even  in  extreme  degrees,  without  pro- 
ducing the  phenomena  that  conftitute  fever. 

2.  It  has  been  aflerted,  that  a  fpafm  on  the  ex- 
treme veffels  does  not  exift  in  fever,  or  that  if  it  does 
exift,  it  may  fafely  be  disregarded.    Thofe  who 
hold  the  firft  opinion,  fuppofe  the  palenefs  and 
flunking  of  the  furface  to  ari'fe  merely  from  the  en- 
feebled circulation,  by  which  the  blood  is  not  pro- 
pelled into  the  extreme  parts;  and  doubtlefs  this  has 
its  effecT:.    In  fyncope,  however,  where  this  pale- 
nefs and  mnnking  arife  from  pure  debility,  as  foon 
as  the  heart  and  arteries  recover  their  energy,  the 
blood  flows  immediately  back  into  the  extreme 
veffels  as  before.    That  this  is  not  the  cafe  in  fe- 
ver, the  raoft  curfory  obfervation  will  convince  us. 
After  the  re-acYion  of  the  heart  and  arteries  has  been 
fome  time  eftablifhed,  the  blood  is  indeed  propel- 
led through  the  veffels  of  the  furface  that  circulate 
the  undivided  fluid ;  but  the  capillary  arteries  that 
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feparate  the  aqueous  part  remain  conftri&ed,  as 
well  as  the  orifices  of  the  fkin  that  pour  it  out  on 
the  furface. 

3.  It  is  however  contended,  that  this  ftri&ure 
may  be  difregarded,  fince  it  is  now  very  generally 
admitted,  that  the  perfpirable  matter  is  not  excre- 
mentitious,  and  fince  we  find  that  its  obftruction 
in  other  circumftances,  and  from  other  caufes,  pro- 
duces little  or  no  injury  to  the  conftitution.  A  lit- 
tle reflection  will  ferve  to  refute  this  pofition.  Spafm 
on  the  extreme  veflels  muft  neceflarily  affecT:  the 
condition  of  the  heart  and  lungs,  from  the  increaf- 
ed  preffure  of  the  circulating  fluids  on  thefe  organs : 
it  muft  alfo  affecl:  the  ftomach  not  only  from  the 
connexion  of  that  organ  with  the  heart  and  lungs, 
but  from  its  direcl:  fympathy  with  the  furface.— Dr. 
Cullen  has  put  thefe  points  beyond  controverfy.  But 
this  is  not  all ;  the  obftrudion  of[perfpi  ration— of  pro- 
fufe  perforation— in  the;paroxyfm  of  fever,  obftru&s 
the  procefs  by  which  the  conftitution  expels  the 
morbid  heat,  and  thus  leaves  the  fyftem  under 
the  influence  of  a  general  ftimulus  of  the  raoft 
powerful  nature.  It  was  a  pofition  of  the  celebrated 
Boerhaave,  that  the  morbid  heat  in  fever,  being  a 
fymptom  only,  might  therefore  be  difregarded— 
But  can  we  fuppofe,  that  a  heat  fix  or  feven  degrees 
greater  than  that  of  the  blood  in  health,  however 
generated,  will  not  have  the  moft  important  effeas 
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on  the  fyftem,  and  if  it  ftands  in  the  relation  of  ef- 
fect to  the  preceding^  fymptoms,  that  it  will  not 
operate  as  a  canfe  on  thofe  which  fucceed  ? — Doubt- 
lefs  this  morbid  heat  re-acts  on  the  heart  and  arte- 
ries ;  ftimulates  the  inordinate  exertions  by  which 
it  was  excited ;  irritates  the  fpafm  of  the  extreme 
veffels  which  prevents  its  being  expelled  ;  and  pro- 
longing; the  increafed  acYion  of  the  heart  and  arteries, 
eftablimes  a  morbid  affociation,  which  carries  on 
this  a&ion  after  the  heat  itfelf  has  fubfided,  and  the 
fpafm  relaxed. 

4.  What  then,  it  may  be  inquired,  is  the  ac- 
tual ftate  of  the  animal  heat  in  the  different  ftages 
of  the  paroxyfm  of  intermittent,  as  meafured  by  the 
thermometer?    In  different  trials  it  feemed  liable 
to  confiderable  variety,  but  the  following  is  the 
general  refult,  which  however  the  reader  will  receive 
as  fubjedt  to  the  corrections  that  a  more  extenfive 
experience  may  fuggeft.    In  the  cold  ftage,  the 
heat  is  diminimed,  not  on  the  furface  only,  as  fome 
have  imagined,  but  very  probably  over  the  whole 
fyftem.    I  have  found  it  under  the  tongue,  and  at 
the  axilla,  as  low  as  940,  93°.  and  920 ;  and  on  the 
extremities  many  degrees  lower.    At  this  time  the 
ftomach  feels  cold,  and  univerfal  tremor  takes  place. 
Warm,  and  even  hot  liquids,  are  highly  grateful, 
and  the  warm  bath,  heated  to  ioo°,  more  grateful 
ftill.    The  drinking  of  warm  liquids  mould  be 
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freely  indulged  in,  and  there  is  reafon  to  believe,  that 
immerfion  in  the  warm  bath  (as  praftifed  by  Galen) 
would  be  found  as  falutary  as  it  is  grateful.  By  de- 
grees the  pulfe  increafes  in  frequency  and  force,  and 
the  heat  begins  to  rife,  but  with  much  irregularity. 
It  doubtlefs  accumulates  firft  in  the  centre  of  the 
fyftem,  and  from  the  centre  is  puflied  along  with 
the  blood,  towards  the  furface.  This  procefs  does 
not  however  go  on  in  any  regular  progreffion,  but 
like  almoft  all  the  other  animal  proceiTes,  with  alter- 
nate increafe  and  relaxation.  At  times  it  appears 
retrograde;  and  even  when  it  is  fo  far  advanced  that 
the  heat  taken  at  the  axilla,  and  under  the  tongue, 
is  greater  than  the  ftandard  of  health,  a  flight  ac- 
ceflion  of  external  cold  will  produce  a  general  chill- 
nefs,  and  bring  back  the  oppremon  on  the  heart 
and  lungs.  On  the  furface  itfelf  the  reftoration  of 
heat  takes  place  with  no  regularity. — Certain  parts 
are  heated  firft.  In  certain  parts  the  heat  is  above 
what  is  natural,  while  in  others,  it  remains  below 
this  ftandard  ;  and  hence  arifes  that  mixed  fenfation 
of  heat  and  cold,  which  every  one  acquainted  with 
fever  muft  have  experienced  in  the  tranfition  from 
the  cold  to  the  hot  ftage  of  the  paroxyfm. 

The  irregularity  with  which  the  heat  of  the  fur- 
face is  reftored,  probably  arifes  from  this  circum- 
ftance,  that  two  caufes  conjoin  in  producing  this 
effect — the  reflux  of  warm  blood  from  the  centre, 
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and  the  fympathy  between  the  ftomach  and  flun. 
To  this  laft  is  attributed  the  circumfcribed  heat  of 
certain  parts  of  the  furface,  while  the  reft  remains 
cool,  this  local  heat  being  excited  by  the  increafed 
action  of  the  veflels  of  thefe  parts,  awakened  by 
the  reftored  heat  and  tone  of  the  ftomach,  which  in 
other  circumftances  produce  fimilar  effects.    In  ge- 
neral the  fenfe  of  cold  predominates,  even  after  a 
morbid  heat  has  taken  place  at  the  axilla,  under  the 
tongue,  and  in  different  parts  of  the  abdomen  and 
thorax  j  becaufe  a  confiderable  part  of  the  furface, 
and  the  whole  of  the  extremities,  ftill  remain  below 
the  natural  temperature,  and  the  fenfation  which 
this  produces,  arifing  from  parts  of  great  fenfibility, 
overcomes  the  fenfation  of  heat  from  the  deeper 
feated  parts,  whofe  fenfibility  is  fo  much  inferior.  At 
length  however  the  heat  of  the  furface  becomes  ge- 
neral and  uniform,  rifing  to  1020,  1030,  1040,  and 
fometimes  105°  of  Fahrenheit.    I  have  not  feen  it 
higher  than  this  laft  degree  in  the  paroxyfm  of  in- 
termittent, and  feldom  in  continued  fever  ;  though 
different  authors  fpeak  of  febrile  heat  four,  or  even 
five  degrees  higher.    The  fenfation  of  heat  is  now 
ftrong  and  fteady,  and  the  acceffion  of  external  air 
does  not  produce  a  return  of  chillnefs  as  before. — 
This  is  the  time  for  the  affufion  of  cold  water,  as  has 
already  been  mentioned.    The  fenfation  of  heat  is 
moft  powerful  on  the  extremities,  particularly  on 
the  palms  of  the  hands  and  the  foles  of  the  feet. — 
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This,  arifes  in  fome  degree  from  the  great  fenfibility 
of  thefe  parts,  but  in  fome  degree  alfo  from  this 
circumftance,  that  in  their  natural  ftate  they  are  two 
or  three  degrees  cooler  than  the  trunk  of  the  body, 
and  cannot  be  raifed  to  the  general  temperature  of 
health  without  an  uneafy  fenfe  of  heat,  which  is  fre- 
quently relieved  by  a  partial  perfpiration.  When 
raifed  to  the  general  fever-heat,  their  temperature  is 
therefore  increafed  in  more  than  a  proportional  de- 
gree beyond  its  ufual  ftandard. 

After  remaining  fome  time  in  this  hot  ftage,  the 
fkin  begins  to  relax,  and  to  become  fofter  and 
fmoother  to  the  touch ;  infenfibly  a  moifture  takes 
place,  terminating  generally  in  profufe  fweat. — 
Neither  however  does  this  procefs  go  on  regularly ; 
after  the  moifture  commences,  it  fometimes  goes  off, 
and  a  dry  and  burning  ftate  of  the  Ikin  returns: 
again  the  fweat  commences,  and  when  it  becomes 
general  and  continues  fteady,  it  is  critical,  that  is, 
it  terminates  the  paroxyfm.  As  it  commences,  the 
heat  declines,  though  at  firft  very  flowly  :  as  it  pro- 
ceeds, the  heat  fubfides  gradually ;  and  when  it  ter- 
minates, the  temperature  of  health  is  reftored.  The 
finking  of  the  morbid  heat  is  however  a  good  deal 
regulated  by  the  quantity  of  the  bed-clothes,  and 
the  clofenefs  with  which  the  body  is  enveloped. — 
Where  the  whole  covering  that  was  laid  on  during 
the  cold  ftage,  is  kept  on  during  the  whole  paroxyfm 

(as 


172 

(as  often  happens  through  a  miftaken  wrfh  to'force 
the  perfpiration)  the  heat  is  carried  off  with  difficul- 
ty, and  it  requires  a  very  profufe  perfpiration  to  re- 
duce it  to  its  natural  ftandard.  On  the  contrary,  if 
the  clothes  be  leffened  after  the  hot  ftage  is  fairly 
eftablifhed,  the  heat  paffes  off  with  lefs  difficulty, 
and  the  perfpiration  requifite  to  remove  it  is  much 
lefs  profufe. 

Thefe  details  will  not  be  thought  fuperfluous  or 
tedious  by  thofe  who  confider,  that  after  all  that  has 
been  written  on  the  fubjecl  of  fever,  thermome- 
trical  obfervations  on  the  rife  and  progrefs  of  febrile 
heat,  are  in  a  great  meafure  new*. 

5.  Whether  it  be  owing  to  the  nature  or  force  of 
the  contagion,  to  the  ftate  of  the  conftitution,  or 
to  fome  other  unknown  caufe,  the  re-acl:ion  of  the 
fyftem  does  not  always  refolve  the  fpafm  or  morbid 
ftrifture  on  the  extreme  veffels.  When  this  ftric- 
ture  is  not  refolved,  the  fweat  is  not  effufed,  the 
morbid  heat  is  not  carried  off,  and  the  difeafed  acti- 
ons run  into  continued  fever. 

If 


.  *  I  intended  to  have  introduced  here  one  or  two  regifters 
•f  the  heat  and  pulfe,  taken  every  half  hour  during  the  pa- 
roxyfm  of  intermittent,  but  this  is  delayed  till  I  am  enabled 
to  fpeak  from  more  numerous  obfervations. 
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If  a  perfon  is  confined  in  a  hot  room,  or  in  the 
hot  bath,  till  his  heat  rifes  four  or  five  degrees  above 
the  natural  ftandard,  his  pulfe  will  be  found  of  a 
feverifh  rapidity  ;  wandering  pains  will  foon  be  felt 
over  the  body ;  languor,  laffitude,  and  at  length 
great  debility  will  take  place,  with  mod  of  the 
fymptoms  of  regular  fever.  It  is  evident  that  thefe 
fymptoms  cannot  be  expected  to  go  off  till  the  in- 
ordinate heat  is  removed,  and  if  the  perfon  remain 
fome  time  in  the  heated  medium,  he  will  find  that 
the  inordinate  action  of  the  heart  and  arteries  conti- 
nues after  leaving  it,  and  even  after  his  own  heat  has 
fubfided  to  its  natural  ftandard.  This  depends  on 
a  principle  peculiar  to  life,  to  which  the  name  of  ha- 
bit or  affociation  has  been  given  and  which  extends 
'  its  influence  to  all  the  vital  phenomena,  whether  in- 
tellectual or  corporeal. 

In  fever  this  morbid  heat  does  not  arife  from  the 
furrounding  medium,  but  from  certain  motions  in 
the  fyftem  itfelf.  But  however  generated,  a  heat 
five  or  fix  degrees  above  the  natural  ftandard  muft 
be  a  powerful  agent,  and  it  cannot  be  expected  that 
the  difeaied  actions  fhould  fubfide  under  fo  ftrong 
a  ftimulus.  The  rapidity  of  the  circulation,  and 
the  labour  of  refpiration,  are  confequences  of  a  heat 
of  this  degree,  from  whatever  caufe  arifing,  and 
muft  continue  till  the  heat  is  reduced. 
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We  may  here  obferve,  that  it  is  not  by  any 
means  eafy  to  make  an  accurate  comparifon  becween 
the  ftate  of  the  fyftem  under  the  heat  of  fever,  and 
under  an  equal  degree  of  heat  introduced  from  the 
furrounding  medium.  Becaufe  it  is  in  fact  very 
difficult  to  raife  che  heat  of  the  body. in  a  ftate  of 
health,  to  the  higheft  degree  of  lever  heat,  enher 
by  heated  air,  or  heated  water.  The  experiments  re- 
corded by  Sir  Charles  Blagden,  prove  this  in  refpeft 
to  a  heated  atmofphere ;  the  heat  as  it  is  accumu- 
lated in  the  fyftem,  being  diffipated  by  profufe  perf- 
piration,  or  by  fome  other  living  procefs,  of  which 
perfpiration  is  a  concomitant  effect.  I  have  found  the 
fame  difficulty  in  heating  the  body  in  the  hot  bath,  for 
there  alfo  the  heat  is  with  difficulty  increafed  beyond 
ioo°  or  101 p,  when  fweat,  as  is  ufual,  breaks  out  over 
the  furface.  Even  in  thefe  degrees  the  greater  part 
of  the  fymptoms  of  fever  will  be  felt.  The  heat 
however  is  moderated,  and,  when  the  temperature 
of  the  external  medium  is  reduced,  it  is  carried  off 
by  the  difcharge  from  the  furface.  But  in  fever  this 
is  prevented ;  for  the  peculiar  debility  induced  by 
the  remote  caufe,  occalions,  or  is  attended  by,  a 
fpafm,  or  morbid  ftricture  of  the  capillaries  of  the 
furface  and  of  the  fkin  itfelf,  by  which  the  infenfible 
perfpiration  is  prvented  from  increafing  in  pro- 
portion to  the  heat,  and  the  fenfible  perfpiration 
obftru&ed.  Hence  the  difficulty  of  reducing  the 
heat  in  fever ;  and  thus  it  appears,  that  the  fpafm 
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qn  the  extreme  veffels,  which  fome  of  our  lateft 
phyfiologifts  have  wholly  neglected,  is  perhaps  the 
moil  important  peculiarity  of  the  difeafe. 

It  may  be  obferved,  and  it  furniflies  a  fubject 
of  interesting  inquiry,  that  this  ftricture,  which 
often  gives  way  under  a  moderate  re-action,  rnain^ 
tains  itfelf  with  rigidity  where  the  re-action  is  great. 
Thus  where  the  heat  rifes  to  990,  ioo°,  or  10 ia, 
the  orifices  of  the  lkin  often  relax,  and  carry  it,  off 
by  increafed  perfpiration ;  while  at  1040  and  105°., 
with  a  proportional  force  of  circulation,  they  are  in 
general  obftinately  conftricted.  This  is  very  ftrik- 
ing  in  fever,  but  not  peculiar  to  it.  Even  in  the 
ftate  of  health,  while  a  moderate,  gradual,  and  ge- 
neral ftimulus  from  heat  opens  the  pores  of  the  fkin, 
a  fudden  and  confiderable  increafe  of  heat  conftricts 
them ;  the  violence  of  the  ftimulus,  in  this,  as  in 
other  inftances,  occafioning  a  morbid  refiftance  of 
the  living  fibre  on  which  it  acts*. 

But,  it  may  be  juftly  remarked,  that  after  fever 
is  eftablifhed,  the  reduction  of  heat  to  the  natural 

ftandard, 

*  This  refiftance  to  inordinate  fti  inuh  extends  to  every 
part  of  the  living  fyftem,  and  belongs  to  every  fpecies  of 
vital  aftion  5  it  characterizes  the  mental  as  well  as  the  corpo- 
real fun&ions,  and  a  full  confideration  of  its  influence  might 
afford  the  moft  important  inftru£iion,  not  to  phyficians  only, 
but  to  moralifts  and  legiflators. 
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ftandard,  however  defirable,  is  attended  with  diffi- 
culty and  hazard,  fince  the  patient  cannot  in  general 
bear  the  continued  expofure  to  external  cold  necef- 
fary  for  this  purpofe. 

Even  in  the  hot  ftage  of  fever,  if  the  patient 
be  expofed  naked  to  a  cold  atmofphere,  though  he 
fupports  the  application  for  fome  time  with  comfort, 
and  even  with  advantage,  yet  as  the  heat  of  the 
furface  approaches  the  ftandard  of  health,  a  fudden 
fenfe  of  chillinefs  comes  on,  with  a  return  of  oppref- 
fion  on  the  heart  and  lungs,  and  all  the  fymptoms 
of  the  firft  ftage  of  the  paroxyfm.  The  length  of 
application,  and  the  degree  of  external  cold  pro- 
ducing this  effect,  are  indeed  various  in  various 
conftitutions,  and  in  different  ftages  of  the  difeafe  : 
the  degree  of  reduction  of  the  animal  heat  at  which 
the  chillinefs  commences,  is  alfo  uncertain  5  but  the 
general  truth  of  the  pofition  laid  down  is  eftabliftied 
on  ample  experience,  and  will  not,  I  believe,  be 
controverted.  In  cooling  the  furrounding  atmof- 
phere in  fever,  or  in  any  other  continued  applica- 
tion of  cold,  care  muft  be  taken  to  keep  it  within 
the  limits  in  which  it  is  grateful  to  the  fenfations ; 
and  within  thefe  limits  the  cool  treatment,  as  far  as 
my  obfervation  extends,  is  uniformly  advantageous. 
But  though  it  moderates  re-action,  it  does  not  re- 
move the  fpafm  on  the  capillaries,  or  break  the  ca- 
tenation or  habit  by  which  fever  is  prolonged. 
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This  is  effetted  by  the  fudden  affulion  of  cold 
water  over  the  naked  body ;  and  the  mode  of  its 
operation  will  now  be  eafily  underftood.  The  fud- 
den, general,  and  powerful  ftimulus  given  to  the  fyf- 
tem,  diffolves  the  fpafm  on  the  extreme  veffels  of 
the  furface,  and  of  the  various  cavities  of  the  body  : 
the  fudden  and  general  evaporation  carries  off  a  large 
portion  of  the  morbid  heat  accumulated  under  the 
fkin;  and  the  healthy  adion  of  the  capillaries  and 
exhalents  being  reftored,  the  remaining  fuperfluous 
heat  paffes  off  by  fenfible  and  infenfible  perfpiration. 
The  ftimulus  of  morbid  heat  and  of  morbid  ftric- 
ture  being  removed,  the  inordinate  a&ion  of  the 
heart  and  arteries  fubfides,  and  the  haraffed,  and 
toil-worn  patient  finks  into  that  peaceful  fleep  which 
nature  has  provided  as  the  folace  of  our  pains  and 
forrows,  and  the  reftorer  of  our  ftrength. 

If  fuch  be  the  explanation  of  the  diminution  of 
the  heat,  and  of  the  frequency  of  the  pulfe,  which 
follow  the  affufion  of  cold  water  on  the  furface,  it 
may  here  be  inquired  how  the  diminution  of  the 
thirft  is  accounted  for.  Are  we  to  fuppofe,  that  a 
portion  of  the  liquid  is  taken  up  by  the  abforbents 
of  the  furface,  as  is  generally  believed  to  be  the 
cafe,  during  immerfion  in  the  bath  ?  I  apprehend 
not.  The  abforption  in  the  bath,  if  it  occur  at  all, 
(of  which  there  is  no  fufficienr.  evidence)  has  been 
greatly  exaggerated,  and  the  diminution  of  thirft 
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after  the  cold  affuiion  is  too  fpeedy  to  be  afcribed 
to,  fuch  a  caufe.    It  admits  of  a  more  fatisfactory 
explanation.    The  morbid  ftrifture  on  the  extreme 
veffels,  to  which  we  impute  fo  much,  is  not  con- 
fined to  the  capillaries  of  the  furface,  but  extends, 
as  far  as  we  have  an  opportunity  of  obferving,  to 
the  capillaries  of  all  the  cavities  of  the  body.  The 
fenfe  of  thirft  is  produced  by  the  heat  and  drynefs 
arifing  from  the  morbid  ftrifture  of  the  exhalants 
in  the  inner  furface  of  the  mouth,  fauces,  and  fto- 
mach  j  and  this  ftrifture  being  removed  by  the  af- 
fufion  on  the  furface  of  the  body,  from  the  fympa- 
thy  between  the  furface  and  thefe  cavities,  fo  often 
alluded  to,  the  healthy  aftion  of  the  exhalants  of 
thefe  parts,  as  well  as  thofe  of  the  Ikin,  is  reftored5 
and  their  moifture  being  poured  out,  the  heat  and 
drynefs  are  removed,  and  the  thirft  diminifhed. 

This  indeed  feems  to  be  the  way  in  which  thirft 
is  relieved  in  the  firft  inftance,  by  liquids  taken  into 
the  ftomach  itfelf,  where  the  cflfedt  is  too  fudden  to 
arife  from  the  abforption  of  any  portion  of  the  li- 
quid into  the  mafs  of  circulating  fluids.  We  can- 
not indeed  perceive  this  effect  on  the  exhalants  of  the 
ftomach,  but  we  may  reafonably  fuppofe  it  to  take 
place  where  we  obferve  the  fwallowing  of  drink  to  be 
followed  by  a  relaxation  of  the  exhalants  on  the  ftin, 
which  muft  proceed  from  their  fympathy  with  thofe 
of  the  ftomach  previouily  relaxed ;  and  it  may  illut- 
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trate  and  fupport  this  pofition,  that  when  liquids,  fwal- 
lowed  even  in  large  quantities  in  the  hot  ftage,  do 
not  produce  a  fenfible  increafe  of  perfpiration  on  the 
ikin,  the  relief  they  afford  to  the  thirft  is  momentary- 
only.    In  fuch  cafes  weprefume  the  ftricture  on  the 
exhalants  of  the  ftomach  has  not  been  refolved.  The 
relief  from  thirft  afforded  by  liquids  taken  into  the 
ftomach  is  in  general  however  more  effectual  and 
complete,  than  trom  affufion  of  water  on  the  furface, 
becaufe  when  the  ftrifture  on  the  capillaries  is  re- 
moved, a  rapid  abforption  takes  place  from  the  fto- 
mach, and  the  circulating  fluids  are  diluted.  But 
on  the  furface  of  the  body  this  abforption  is  doubdefs 
flow  and  imperfed,  and  it  will  be  afterwards  mown, 
that  there  is  reafon  co  doubt  whether  it  takes  place 
at  all.    It  was  remarked  that  the  affufion  of  tepid 
water  on  the  furface,  though  effedual  in  diminifh- 
mg  heat,  (page  yQ)  is  not  followed  by  the  entire 
reflation  of  fever,  as  is  often  the  cafe  after  the  cold 
affufion.    The  caufe  of  this  is  obvious-the  cool- 
nefs  produced  by  the  tepid  affufion,  arifes  from  the 
mcreafed  evaporation,  and  continues  only  while 
this  continues.    The  ftimulus  given  by  the  tepid 
affufion  is  comparatively  flight  and  tranfient-it 
does  not  refolve  the  fpafm  on  the  furface,  or  on  the 
other  cavities  of  the  body,  and  of  courfe  it  does 
not  deftroy  the  morbid  catenation.     The  heat 
therefore  fpeedily  returns,  when  the  remedy  is  with. 
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This  explanation  of  the  operation  of  the  affufion 
of  cold  water  feems  to  me  fatisfadory.  The  cafes 
which  have  been  related  mow,  however,  that  it  is 
only  in  the  early  ftages  of  fever  that  it  produces  a 
folution  of  the  difeafe.  In  the  after  ftages,  though 
uniformly  advantageous  while  the  morbid  heat  con- 
tinues, its  effeds  are  not  fo  decifive,  the  morbid 
adions .  having  acquired  the  force  of  habit,  or  in 
other  words  being  carried  on  by  the  affociations  or 
catenations  that  have  been  produced. 

What  then  ought  to  be  the  indications  of  prac- 
tice in  fever?    To  diminifti  the  cold  in  the  cold 
ftage ;  to  moderate  the  heat  in  the  hot  ftage  ;  and 
to  refolve  the  ftridure  on  the  extreme  veffels  by 
which  the  heat  is  retained,  and  the  re-adion  pro- 
longed; and  where  the  inordinate  adion  of  thevaf- 
cular  fyftem  continues  after  thefe  objeds  have  been 
attained,  to  fupport  the  powers  of  life  till  the  mor- 
bid affociations,  or  habits  of  adion,  gradually  die 
away,  from  the  removal  of  the  caufes  by  whick 
they  were  introduced.    In  addition  to  thefe  general 
indications,  it  will  be  effential  to  fecure  the  proper 
'  adion  of  the  bowels  j  and  in  every  cafe  to  unload 
the  alimentary  canal  of  its  morbid  contents  ;  whether 
thefe  contents  have  become  difeafed  through  the 
adion  of  general  fever,  or,  as  there  is  reafon  to  be- 
lieve in  fome  of  the  fevers  of  the  warm  climates, 
be  the  remote  caufe  by  which  fever  is  produced. 
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If  thefe  general  obfervations  ftiould  excite  at- 
tention, they  will  doubtlefs  excite  objections  alfo, 
and  perhaps  animadverfions ;  but  whatever  be  the 
fate  of  his  reafonings,  the  author  refts  with  fome 
confidence  on  the  liability  of  the  fads  by  which 
they  have  been  fuggefted.    In  the  view  which  he 
has  taken  of  fever,  the  fuppofed  intentions  of  na- 
ture are  not  inquired  into ;  and  of  courfe  no  at- 
tempt is  made  to  arrange  the  fymptoms  as  they 
arife  from  the  direct  agency  of  the  febrile  poifon,  or 
the  exertion  of  her  medicating  power.    Such  at- 
tempts are  as  unneceflary  as  they  are  difficult.  It 
is  not  indeed  to  be  denied,  that  the  living  fyftem, 
after  being  excited  into  morbid  action,  paries  fre- 
quently unaffifted,  through  a  fucceffion  of  fymp- 
toms into  a  ftate  of  health;  differing  in  this  as  in  ' 
every  other  refpect,  from  any  of  the  arrangements 
of  inanimate  matter.    But  it  is  equally  true  that 
it  often  finks  in  the  courfe  of  this  procefs,  fome- 
times  deftroyed  in  fever  by  the  excefs  of  its  own 
re-action,  and  fometimes  by  the  habits  of  action,  or 
aflbciations  produced  in  the  courfe  of  the  difeafe, 

It  is  a  ferious  error  to  fuppofe  that  the  febrile- 
poifon,  being  received  into  the  fyftem,  is  the  princi- 
pal caufe  of  the  fymptomvand  that  they  confift  of 
a  juggle  of  nature  to  expel  it,  without  which 
health  cannot  be  reftored.    It  is  fafer  to  confider 
the  febrile  poifon  as  an  agent  that  excites  the  fyftem 
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into  fever,  which  however  is  carried  on,  not  by  the 
continued  prelence  and  agency  of  this  poifon,  but 
by  the  principles  which  regulate  the  a&ions  of  life. 
We  are  not  therefore  to  wait  for  the  fanative  pro- 
cefs  by  which  nature  is  fnppofed  to  feparate  this 
virus,  and  to  throw  it  off,  watching  her  morions, 
and  affifting  her  purpofes ;  but  to  oppofe  tJhe  fever 
in  every  ftage  of  its  progrefs  with  all  our  fkill,  and 
to  bring  it  to  as  fpeedy  a  termination  as  is  in  our 
power.    When  we  difpel  the  morbid  heat,  and  re- 
duce morbid  re-a&ion  in  the  hot  ftage  of  the  ori- 
ginal paroxyfm,  by  the  powerful  means  of  the  cold 
affufion,  the  whole  of  the  febrile  fymptoms  vanifh ; 
a  fufiicient  proof  that  in  this  ftage  of  the  difeafe 
thefe  fymptoms  arofe  from  inordinate  heat  and  in- 
ordinate action,  and  not  from  a  poifon  circulating 
with  the  blood,    Hence  the  fafety  and  the  wifdom 
of  decifive  meafures  in  the  earlier  ftages,  before  the 
ftrength  is  materially  impaired,  or  the  difeafed  ha- 
bits eftablifhed.     Thofe  who  praftice  within  the 
tropics,  where  fever  runs  its  dreadful  courfe  with 
fuch  rapidity,  ought  efpecially  to  be  aware  of  this 
truth,  with  which  indeed  the  moft  enlightened  of 
their  number  feem'to  be  fufficiently  impreffed. 
The  writings  of  Dr.  Jackfon  and  Dr.  McLean  in- 
form us,  that  the  affufion  of  cold  water  begins  now 
to  be  employed  in  the  deftrudive  difeafe  (popularly 
named  the  yellow  fever)  of  Jamaica  and  St.  Do- 
mingo, 
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niingo,  and  with  falutary  effects*.  In  thofe  cli- 
mates, however,  the  difeafe  ought  to  be  combated, 
not  merely  by  affufion  of  cold  water  on  the  furface, 
but  by  immerfion  of  the  patient  in  the  cold  bath. 
In  this  fever,  hours,  nay  minutes  are  precious,  and 
as  the  cold  ftage  is  fhort,  the  application  of  this  re- 
medy admits  little  delay.  As  foon  as  the  fecond,  or 
hot  ftage  is  formed,  a  judicious  and  refolute  appli- 
cation of  cold  might  fuperfede  all  other  remedies. 
But  the  temparature  of  the  fea,  and  even  of  the 
fprings  within  the  tropics,  rifing  generally  as  high 
as  770  or  7 8°  of  Fahrenheit,  affords  a  ftimulus  to 
the  fenfations  from  fimple  affufion,  of  a  weaker  kind, 
and  hardly  permits  us  to  hope,  that  in  the  form  of 
affufion,  the  cold  bath  can  be  followed  by  thofe 
effects  in  the  ardent  fever  of  the  torrid  zone,  which 
in  the  milder  fever  of  this  climate  it  fo  happily  pro- 
duces. 


*  See  Dr.  Jackfon  on  the  "  Fevers  of  Jamaica."  London, 
printed  by  Murray,  1791,  and  Dr.  McLean's  inquiry  into  the 
nature  and  caufes  of  the  great  mortality  among  the  troops  in 
St.  Domingo.— London  ;  Cadett and  Davies,  1797.  Had  I 
feen  Dr.  Jackfon's  work  earlier,  I  mould  have  mentioned  him 
fooner;  but  I  was  referred  to  him  for  the  firft  time  by  the 
work  of  Dr.  McLean  jull  publifhed,  and  which  reached  me 
after  this  chapter  was  nearJy  printed  off.  The  works  of  thefe 
experienced  phyficians  deferve  great  praife ;  but  their  ac- 
counts of  the  fevers  of  the  Weft  Indies— like  all  the  other 
accounts,  are  without  information  in  regard  to  the  aftual  ftate 
of  the  Jieat  of  the  patients.  The  thermometer  has  not  yet  been 
-     m ployed  in  the  difeafes  of  the  tropics.    (Oflober,  1 797.; 


184 


duces.    Artificial  modes  of  cooling  the  water  may 
indeed  be  reforted  to,  and  when  this  can  be  effe&ed, 
the  repeated  ufe  of  the  affufion  may  in  all  probability 
extinguish  the  difeafe.    But  on  military  duty,  as 
well  as  in  many  other  fituations,  artificial  methods 
of  cooling  a  fufficient  quantity  of  water  it  may  often 
be  impoffible  to  employ.    In  fuch  cafes,  when  the 
phyfician  has  afcertained  that  the  heat  of  his  patient 
has  rifen  to  the  degree  which  juftifies  the  practice, 
let  him  plunge  him  fearlefsly  into  the  cold  bath,  or 
the  fea.    The  duration  of  immerfion  muft  depend 
on  the  effects  on  the  pulfe,  on  the  fenfations,  and 
on  the  heat  meafured  by  the  thermometer ;  and  a 
greater  degree  of  coolnefs  will  be  produced  by  alter- 
nately raifing  him  into  the  air,  where  the  wind  blows 
over  his  naked  body,  and  finking  him  into  the  wa- 
ter, than  by  continued  immerfion.    (See  Appendix, 
No.  II.)  The  utmoft  care  is  neceffary  in  aprocefs  of 
this  kind,  to  guard  againft  the  effects  of  fatigue. 
Various  inftances  might  be  adduced  of  the  fuccefs 
of  this  practice  in  perfons  who  have  in  the  delirium 
of  fever  on  fliipboard,  plunged  into  the  fea — The 
cafe  of  Sir  John  Chardin,  who,  when  at  Gambroon 
in  the  year  1 673,  was  cured  by  this  means  of  a  burn- 
ing fever,  attended  by  delirium,  after  every  other  re- 
medy had  proved  ineffectual,  is  a  celebrated  inftance 
of  this  kind,  and  long  ago  fuggefted  to  Dr.  Glafs 
the  propriety  "  of  making  a  farther  trial  of  this  un- 
(<  common  and  furprifing  remedy."  I  have  receiv- 
ed 
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cd  a  variety  of  authentic  relations  of  the  fame  na- 
ture. Thefe  have  happened  on  board  our  (hips  at 
fea,  during  the  delirium  of  fever,  and  chiefly  in 
the  warm  climates ;  and  in  every  inftance  where  the 
patient  has  been  fortunately  taken  up,  recovery  has 
followed. 

An  accident  of  this  kind  occurred  about  three 

years  ago  to  Captain  S  ,  of  this  port,  in  the 

Irifli  channel.  He  fprung  out  of  his  cabin  window 
in  the  height  of  delirium,  and  was  upwards  of  twen- 
ty minutes  in  the  water.  He  was  taken  up  per- 
fectly calm,  and  fpeedily  recovered. — If  it  be  con- 
fidered,  that  in  the  Irilh  channel,  even  in  fummer, 
the  temperature  of  the  water  is  feventeen  or  eigh- 
teen degrees  colder  than  in  the  Weft  Indies,  the  im- 
portance of  this  fad  will  be  clearly  perceived.  But 
while  the  different  modes  of  applying  cold  water  to 
the  furface  are  employed,  it  ought  alfo  to  be  poured 
into  the  ftomach  in  large  quantities,  when  the  pati- 
ent's heat  will  permit  it  j  and  the  prefence  of  naufea 
and  vomiting  is  no  objection  to  this  practice,  if  a 
chillinefs  of  the  ftomach  is  not  produced. 

When  we  confider  the  general  adoption  of  cold 
drink  in  the  ardent  fever  of  the  ancients,  its  fuccefs 
in  the  Hungarian  fever,  to  which  the  yellow  fever 
bears  fuch  analogy,  and  the  pointed  recommendation 
it  has  received  from  Hoffman  in  bilious  vomitings  and 
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dyfentery,  it  appears  rather  extraordinary  that  it  has 
not  hitherto  been  reforted  to  in  the  difeafes  of  the 
Weft  Indies. 

The  falutary  effecls  of  the  cold  bath,  and  of 
cold  drink  in  fever,  ftrongly  recommend  the  adop- 
tion of  thefe  remedies  in  the  plague.    On  the  nor- 
thern and  eaftern  mores  of  the  Mediterranean, 
where  the  liberal  ufe  of  cold  drink  in  fevers  prevail- 
ed throughout  antiquity,  and  on  fome  parts  of 
which  it  feems  to  have  been  carried  to  a  great  extent 
in  the  beginning  of  the  prefent  century,  there  is 
reafon  to  believe  that  it  has  now  fallen  into  difufe. 
If  we  give  credit  to  the  anfwers  made  to  the  queries 
of  Mr.  Howard,  in  regard  to  the  treatment  of  the 
plague,  the  adminiftration  of  cold  drink  forms  no 
part  of  the  regular  pra&ice  in  that  terrible  difeafe. 
The  Jew  phyfician  of  Smyrna  indeed  fays,  "  that 
"  the  Turks  in  the  violence  of  the  fever,  take 
"  handsfull  of  fnow  and  apply  it  over  their  bodies, 
"  and  alfo  eat  it ;  and  likewife  fometimes  throw 
"  cold  water  on  their  feet."     But  the  learned 
Hebrew  cannot  determine  whether  it  is  of  fervice, 
"  as  thefe  people  in  other  refpefts  pay  no  regard  to 
"  the  rules  of  diet."    Howard  on  Lazarettos,  page 
39.   Morandi,  phyfician  at  Venice,  obferves,  "  that 
"  fome  failors  at  Conftantinople,  in  the  phrenzy 
"  of  the  plague,  have  thrown  themfelves  into  the 
"  fea  ;  and  it  is  faid,  that  on  being  taken  out,  they 

"  have 
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"  have  recovered."  But  this  happy  temerity  the 
regular  practitioners  do  not  appear  to  have  imita- 
ted, a  fad  that  is  further  eftablifhed  by  Dr.  Ruffel, 
in  his  account  of  the  treatment  of  the  plague  at 
Aleppo*. 

The  adminiftration  of  cold  drink  in  the  plague, 
as  well  as  the  external  application,  muff,  however 
be  regulated  by  the  actual  ftate  of  the  patient's 
heat,  and  of  his  fenfations  of  heat,  of  which  alfo 
we  have  to  lament  that  we  have  no  accurate  infor- 
mation. If  it  mould  be  found  that  in  this  malig- 
nant. 


*  When  Mr.  Howard  was  printing  his  work  on  Lazaret- 
tos, at  Warrington,  in  1788,  I  communicated  to  him  an  ac- 
count of  the  fuccefles  of  cur  firft  trials  of  the  affufion  of  cold 
water  in  fever,  in  the  Liverpool  Infirmary,  and  he  promifed 
to  make  more  particular  inquiries  in  regard  to  the  empirical 
ufe  of  this  remedy,  in  his  enfuing  journey  to  the  Eaft,  in  the 
earlier  part  of  which,  it  is  well  known,  his  career  of  benevo- 
lence terminated. 

Though  the  ufe  of  cold  water  in  fever  feems  to  be  aban- 
doned in  the  countries  vifited  by  Mr.  Howard,  there  is  evi- 
dence in  the  writings  of  modern  travellers  that  it  obtains  on 
fome  parts  of  the  fouthern  Ihores  of  the  Mediterranean,  as 
well  as  in  the  interior  of  Afia  and  Africa,  whither  the  influ- 
ence of  a  falfe  theory  has  not  extended. 

In  his  Letters  on  Egypt  Savary  obferves,  that  «  if  heat  were 
«  the  fource  of  their  diforders,  the  Said  would  be  uninhabit- 
"  able.    The  burning  fever  (the  Caufus  of  the  Greeks)  is  the 


M 


nant  difeafe  the  heat  is  little  or  not  at  all  above  the 
natural  ftandard,  (as  is  the  cafe  in  the  advanced 
ftages  of  the  confluent  fmall-pox)  our  hopes  from 

the 


"  only  one  it  feems  to  give  rife  to,  and  to  which  the  inhabi- 
«  tants  are  fubjeft.  They  foon  get  rid  of  it  by  regimen, 
"  drinking  a  great  deal  of  water,  and  bathing  themfelves  in 
"  the  river."  page  242, 

In  page  225  the  fame  author  gives  the  cafe  of  a  captain 
of  a  fhip  (a  man  of  credit)  as  related  by  himfelf,  who  having 
taken  fome  failors  on  board  affe&ed  by  the  plague  at  Conftan- 
tinople,  caught  the  infe&ion.  "  I  felt  (fays  the  captain) 
"  an  exceffive  heat  which  made  my  blood  boil,  my  head  was 
"  very  foon  attacked,  and  I  perceived  I  had  but  a  few  mo- 
"  ments  to  live.  I  employed  the  little  judgement  I  had  left 
«  to  make  an  experiment.  I  ftripped  myfelf  quite  naked  and 
"  laid  myfelf  for  the  remainder  of  the  night  on  the  deck: 
«  the  copious  dew  that  fell  peirced  me  to  the  very  bones ;  in 
"  a  few  hours  it  rendered  my  refpiration  free,  and  my  head 
"  more  compofed.  The  agitation  of  my  blood  was  calmed, 
"  and  after  bathing  myfelf  in  fea-water,  I  recovered. 

"  Mafuah,"  fays  Bruce  "  is  very  unwholefome,  as  indeed, 
"  ib  the  whole  coaft  of  the  red  fea  from  Suez  to  Babelmandeb, 
"  but  more  efpecially  between  the  tropics.  Violent  fevers, 
called  there  Nedacf,  are  very  prevalent,  and  generally  termi- 
«  nate  on  the  third  day  in  death.  If  the  patient  furvives  till 
«  the  fifth  day,  he  very  often  recovers  by  drinking  water  only 
"  and  throwing  a  quantity  of  cold  water  over  him  even  in 
"  his  bed,  where  he  is  permitted  to  lie  without  attempting  to 
"  make  him  dry,  till  another  deluge  adds  to  the  firft."  Brucc's 
travels  vol.  iii.  p.  33. 
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the  exhibition  of  this  powerful  remedy  would  proba- 
bly be  difappointed.  But  the  trial  is  recommended 
by  every  consideration. 


He  defcribes  the  fame  fever  as  prevailing  in  Abyffinia, 
efpecially  in  all  low  marftiy  grounds.  "  It  is  really,"  he  fays, 
"  a  malignant  tertian.  It  always  begins  with  a  fhivering  and 
"  headach,  a  heavy  eye,  and  inclination  to  vomit."  "  The 
"  face  aflumes  a  remarkable  yellow  appearance."  This  is 
doubtlefs  the  yellow  fever  of  the  Weft  Indies  and  America. 
The  practice  of  ufing  cold  water  internally  and  externally 
in  this  fever  in  the  lower  Egypt,  Nubia,  and  Abyffinia, 
has  not  indeed  been  interrupted  by  the  influence  of  a  falfe 
theory  :  but  we  may  afcribe  its  continuance  in  part  to  another 
circumftance.  The  water  in  the  fprings  of  thofe  uniformly 
fultry  climates  is  never  much  colder  than  the  air,  and  hence 
the  fatal  accidents  from  the  improper  ufe  of  cold  drink  or  the 
cold  bath,  have  feldom  if  ever  occurred.  (See  p.  119,  and  120,. 
tj  this  volume.)  At  Mafuah,  Bruce  found  the  thermometer  to 
range  from  83  to  920  which  gives  an  aftonifhingly  high  me- 
dium temperature^and  he  advifes  the  traveller  in  Nubia  never 
to  fcruple  throwing  himfelf  into  the  coldeft  fpring  he  can  find, 
whatever  may  be  his  heat.    Vol.  in.  p.  47. 


CHAP, 


190 


CHAP.  XV. 


Animal  heat — its  origin — Perfpiration — its  cooling  in- 
fluence.— Mode  of  operation  of  other  remedies  in 
Fever — Antimonials — Opium,  &c. 

I  HAVE  elfewhere  obferved,  that  if  a  definition 
of  life  were  required,  it  might  be  moft  clear!}'  efta- 
blifhed  on  that  capacity,  by  which  the  animal  pre- 
ferves  its  proper  heat  under  the  various  degrees  of 
temperature  of  the  medium  in  which  it  lives.  The 
more  perfect  animals  poffefs  this  power  in  a  fuperior 
degree,  and  to  the  exercife  of  their  vital  functions 
this  is  neceffary.  The  inferior  animals  have  it  in  a 
lower  degree,  in  a  degree  however  fuited  to  their 
functions.  In  vegetables  it  feems  to  exift,  but  in 
a  degree  ftill  lower,  according  to  their  more  limited 
powers,  and  humbler  deftination.  As  the  capaci- 
ty of  preferving  nearly  an  uniform  temperature  in 
all  the  varieties  of  climate  and  feafon,  is  a  crite- 
rion of  life  in  the  more  perfect  animals,  fo  among 
individuals  of  the  fame  fpecies,  the  degree  of  this 

capacity 
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capacity  may  be  confidered  as  a  criterion  of  the 
ftrength  of  the  living  principle. 

There  is  reafon  to  believe,  that  while  the  actual 
temperature  of  the  human  body  remains  unchang- 
ed, its  health  is  not  permanently  interrupted  by  the 
variation  in  the  temperature  of  the  medium  that 
furrounds  it ;  but  that  a  few  degrees  of  increafe  or 
diminution  of  the  heat  of  the  fyftem,  produces  dif- 
eafes,  and  death.  A  knowledge  therefore  of  the  laws> 
that  regulate  the  vital  heat,  feems  to  be  the  moft 
important  branch  of  phyfiology. 

Modern  chemiftry  affumes  to  itfelf  the  difco- 
very  of  the  origin  of  animal  heat,  which  is  fuppof- 
ed  to  depend  on  thofe  changes  in  the  ingefta,  which, 
the  fun&ions  of  life  are  always. producing.  Among 
the  breathing  animals,  the  principal  of  thefe  changes 
is  occafioned  by  the  lungs  on  the  atmofpheric  air 
which  they  inhale,  and  refpiration  is  confidered  as 
the  principal  fource  of  the  heat  of  this  clafs  of  ani- 
mals.   That  the  oxygen  contained  in  the  atmof- 
phere  furniflbes  the  largefl  portion  of  the  pabulum  of 
life,  is  now  fcarcely  doubted,  refpiration  being  a  pro- 
cefs  in  which  it  pafles  from  its  gafeous  to  its  con- 
crete ftate,  giving  out  a  portion  of  the  heat  it  held 
in  vapour,  in  the  fame  manner  as  fleam  in  its  con- 
version into  water,  gives  out  a  portion  of  its  heat. 
The  heat  thus  extricated,  being  conveyed  by  the  cir- 
culation 
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culation  to  all  the  parts  of  the  body,  is  the  principal 
means  by  which  the  whole  is  warmed  and  ani- 
mated*. ' 

Some  phyfiologifts  of  our  own  country,  and  on 
the  continent,  have  of  late  fuppofed,  that  a  fimilar 
procefs  is  carried  on  by  the  furface  of  the  body, 
through  which  alfo,  though  in  an  inferior  degree, 
the  oxygen  of  the  atmofphere  is  inhaled.  Experi- 
ments are  wanting  to  eftablifti  this  pofition,  and 
there  is  reafon  to  believe  that  the  principal  function 

of 


*  Refpiration  is  a  cafe  of  compound  eleftive  attraaion, 
in  which  the  oxygen  gas  is  decompofed,  and  enters  into  new 
compounds ;  a  part  feems  to  be  abforbed  by  the  general  mafs 
of  blood  circulating  through  the  lungs ;  a  part  unites  with  the 
hydrogen  of  the  venous  blood,  and  forms  water  ;  another  part 
with  the  carbon  of  this  blood,  and  forms  carbonic  acid  gas. 
In  the  two  firft  cafes  the  language  in  the  text  applies  ftnftly, 
but  in  the  laft  cafe  the  heat  extricated  does  not  arife  from 
the  oxygen  becoming  concrete,  but  from  its  entering  into  the 
compofition  of  a  gas  which  has  a  lefs  capacity  for  caloric  than 
itfelf.  The  heat  difengaged  in  thefe  different  proceffes,  unites 
with  the  blood,  which  in  lofing  its  hydrogen  and  carbon 
(hydro-carbonat)  is  converted  from  venous  to  arterial,  and  has 
its  capacity  for  caloric  increafed.    Thus  inflammation  in  the 
lungs  is  prevented.    But  the  arterial  blood,  in  the  courfe  of 
circulation,  again  abforbs  by  little  and  little  a  portion  of 
hydro-carbonat,  parting  with  caloric  in  the  fame  proport.on. 
Hence  the  uniformity  of  temperature  throughout  the  body 
This  feems  the  modern  theory  of  refpiration,  which  it  muft 
be  confeffed  is  not  without  its  difficulties. 


of  the  fkin,  in  the  breathing  animals  at  leaft,  Is 
of  a  different  and  oppofite  nature.    That  an  animal 
poffeffes  to  a  certain  extent,  the  faculty  of  ren- 
dering fenfible  heat  latent,  or  to  fpeak  more  philo- 
fophically,  of  reducing  caloric,  from  a  free  to  a  com- 
bined ftate,  in  cafes  in  which  .the  ftimulus  of 
heat  might  Otherwife  overpower  the  living  ener- 
gy, there  is  reafon  to  believe,  from  a  variety  of 
experiments  and  obfervadons*    And  that  this  is  in 
part  performed  by  the  perfpiration  from  the  iurface, 
can  fcarcely  admit  of  a  doubt.    The  procefs  of 
perfpiration  which  is  continually  going  on  from 
every  part  of  the  body,  is  in  this  point  of  view  the 
converfe  of  that  of  refpiration :  as  in  refpiration  a 
gas  is  conftantly  converted  into  a  folid  or  fluid,  and 
thus  heat  evolved,  fo  in  perfpiration  a  fluid  is  con- 
tinually converted  into  a  vapour,  and  thus  heat  is 
abforbed.    If  then  we  fuppofe,  that  while  the  pro- 
portion of  oxygen  received  into  the  fyftem  continues 
the  fame,  the  temperature  of  the  atmofphere  is  in- 
creafed,  we  can  underftand  why  our  heat  is  not  in- 
creafed,  by  fuppofing  an  increafe  of  perfpiration. 
And  if  the  temperature  of  the  atmofphere  remains 
unchanged,  while  the  oxygen  received  by  the  lungs 
is  increafed,  we  can  ftill  explain  the  liability  of  our 
heat,   by  fuppofing  an  increafe  of  perfpiration. 
The  firft  of  thefe  fuppofitions  is  nearly  realized, 
when  a  warm  day  comes  on  after  cold  weather ;  the 
fecond  is  realized  when  an  increafed  refpiration 
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takes  place  under  exercife — thus  perfpiration  ap- 
pears to  have  a  principal  (hare  in  regulating  the 
animal  heat,  and  the  chain  of  life  feems  conneded 
with  the  phyhcal  world  by  two  links,  which  the  re- 
cent difcoveries  in  chemiftry  enable  us  to  unveil*. 

A  veffel 


*  I  have  faid  nearly  realized,  in  the  beginning  of  the  fen- 
tence.  Suppofing  the  fame  bulk  of  air  breathed  in  warm  as 
in  cold  weather,  the  proportion  of  oxygen  will  be  rather  lefs 
in  the  firft  cafe,  from  the  diminifhed  denlity  of  the  air.  There 
is  reafon  to  believe  alfo,  that  an  animal  contaminates  the  air 
more  flowly  in  warm  weather,  that  is,  receives  a  lefs  propor- 
tion of  the  oxygen  it  ihhales,  into  the  fyftem.  But  thefe  par- 
ticulars, in  the  rapid  and  general  views  which  I  offer,  are 
neceffarily  overlooked. 

Dr.  Mitchel,  of  New  York,  in  his  ingenious  paper  on  the 
nature  of  contagion,  has  unguardedly  afferted,  that  the  actual 
heat  of  the  animal  is  always  proportioned  to  the  quantity  of 
oxygen  inhaled  ;  but  a  very  curfory  examination  of  faa* 
will  fhew  that  this  is  erroneous.  By  the  experiments  in  No. 
II.  of  the  Appendix  (and  various  others  might  be  adduced) 
it  will  be  feen,  that  the  living  body  has  the  power  of  pre- 
ferving  its  heat  nearly  unchanged  for  a  confiderable  length  of 
time  in  fo  denfe  a  medium  as  water  50°  colder  than  the 
blood.  This  could  not  arife  from  an  increafed  inhalation  of 
oxygen.  The  phenomenon  is  partly  to  be  explained  from  the 
fudden  contraction  of  the  perfpiratory  organs ;  but  princi- 
pally, from  the  powerful  impreffion  on  the  fenfations  roufing 
the  vital  principle  to  increafed  exertion,  and  to  increafed  ex- 
trication of  heat.  It  is  to  be  obferved  too,  that  it  was  the 
trunk,  and  more  folid  parts  of  the  body,  that  preferved  their 
heat,  in  the  experiments  referred  to  ;  the  extremities  became 
cold. 
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A  veflel  filled  wich  water,  and  expofed  to  the 
•atmoiphere  cannot  be  raifed  above  2i2°of  Faht.  by 
any  quantity  of  fuel,  beeaufe,  as  heat  is  applied  from 
below,  evaporation  carries  it  off  from  the  furface. 
Hot  fprings  are  of  the  fame  heat  at  their  fountains 
throughout  the  year,  probably  beeaufe  the  evapora- 
tion from  the  furface  of  their  waters  increafes  and 
diminifhes  with  the  heat  of  the  atmofphere.    In  like 
manner  we  may  fuppofe  the  heat  of  the  living  body 
to  be  kept  uniform  by  the  evaporation  from  its  fur- 
face increafing  or  diminifhing  according  to  the  quan- 
tity of  heat  extricated  in  the  fyftem,  or  received 
from  the  furrounding  medium.    But  the  cautious 
reafoner,  aware  of  the  deceptions  arifing  from  fuch 
analogies,  will  here  very  properly  inquire — Does  the 
perfpiration  by  the  fkin,  the  body  remaining  at  the 
temperature  of  health,  actually  go  on  more  rapidly 
in  warm  than  in  cold  weather  ?  Is  it  greater  under 
exercife  than  when  at  reft?  Is  it  more  plentiful 
when  oxygen  is  received  in  abundance  into  the 
fyftem,  than  when  it  is  imbibed  more  fparingly  ? 
We  run  little  hazard  in  anfwering  the  two  firft  of 
thefe  queftions  in  the  affirmative,  but  in  regard  to 
the  laft,  farther  experiments  are  requifite  to  enable 
us-  to  decide. 

The  infenfible  perfpiration  attracted  the  notice 
of  phyficians  very  early,  and  it  was  a  common  dog- 
ma among  the  ancients,  which  has  defcended  with 
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too  little  examination  to  our  own  times,  that  the 
whole  furface  of  the  body  inhales  and  exhales. 
The  fubject  has  been  confidered  more  accurately 
fince  the  experiments  of  San&orius  in  the  middle 
of  the  laft  century  j  and  the  great  quantity  of  mat- 
ter fuppofed  by  him  to  pafs  off  by  this  procefs, 
pointing  out  its  importance  in  the  animal  cecono- 
my,  theories  of  difeafe,  founded  on  the  diminution 
or  obftru&ion  of  this  difcharge,  have  fince  his  time 
prevailed  univerfally.    The  quantity  of  the  matter 
of  perfpiration  is  not  eafily  afcertained,  and  this 
uncertainty  muft  continue  while  the  abforption  by 
the  lungs,  (and  perhaps  by  the  fkin)  from  the  at- 
mofphere,  remains  uncertain.    It  was  for  fome  time 
believed,  that  the  quantity  of  perfpiration  from  the 
furface,  had  been  exaggerated  by  Sanftorius,  but 
fince  a  notion  has  been  entertained  of  the  great 
abforption  by  the  fkin,  his  calculations  have  been 
fuppofed  to  fall  fhort  of  the  truth.    If  however  we 
calculate  that  fifty  ounces  of  water- are  converted 
into  vapour  on  the  furface  of  the  body  in  twenty- 
four  hours,  this  muft  produce  a  very  confiderable 
abforption  of  heat,  and  have  a  powerful  influence 
on  the  temperature  of  the  living  fyftcm  *  And 

however 


*  Very  various  calculations  have  been  made  of  the  quan- 
tity of  matter  perfpired.  The  only  experiments  on  this  point 
that  deierve  much  notice  are  thofe  of  Mr.  Crmklhanks. 
He  appears  to  have  loft  upwards  of  feven  pounds  weight  m 
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however  we  may  diftruft  the  experiments  hither- 
to made,  on  the  quantity  or  the  matter  of  perf- 
piration,  there  is  little  reafon  to  queftion  the  points 
in  which  they  all  agree — that  this  difcharge  is  great- 
er in  warm  weather  than  in  cold — under  exercife, 
than  when  at  reft. 

Important  as  the  evaporation  from  the  furface 
of  the  body  muft  be  in  regulating  the  heat,  it  is 
remarkable  how  little  it  has  hitherto  been  confider- 
ed  in  this  point  of  view.  In  the  year  1755,  Dr. 
Cullen  publifhed  his  difcovery  of  the  cold  produced 
by  the  evaporation  of  fluids,  (EJays  and  Obfervations 
Phyftcal  and  Literary,  vol.  ii.)  a  phenomenon  long 
known  in  Afia,  but  till  then  unobferved  in  Europe, 
and  which  has  paved  the  way  to  fo  many  other 
difcoveries  of  the  modern  chemiftry.  It  does  not 
however  appear  that  Dr.  Cullen  applied  his  difco- 
very in  explaining  the  function  of  perfpiration. 
The  effe&s  of  evaporation  from  the  furface  in  cool- 
ing the  body,  was  however  foon  after  obferved  by 
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this  way  in  twenty  four  hours,  when  at  reft,  in  an  atmofphere 
of  71°.;  but  under  exercife,  a  much  larger  quantity.  This 
exceeds  the  calculation  of  San&orius,  and  the  experiments  of 
Mr.  C.  point  out  what  San&orius  did  not  know,  the  great 
abforption  by  the  lungs ;  for  there  is  reafon  to  believe,  that 
the  abforption  of  air,  vapour,  or  water,  by  the  (kin,  if  it  oc- 
cur at  all,  has  been  much  exaggerated. 
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Dr.  Franklin.    In  a  letter,  dated  June  1758,  is  the 
following  obfervation,    "  During  the  hot  Sunday  at 
"  Philadelphia,  in  June  1750,  when  thethermome- 
"  ter  was  up  at  1000  in  the  (hade,  I  fat  in  my  cham- 
"  ber  without  exercife,  only  reading  or  writing, 
"  with  no  other  cloaths  on  than  a  Ihirt  and  a  pair  of 
"  long  linen  drawers,  the  windows  all  open,  and  a 
"  briik  wind  blowing  through  the  houfe ;  the  fweat 
"  ran  off  the  backs  of  my  hands,  and  my  mirt  was 
f '  often  fo  wet  as  to  induce  me  to  call  for  dry  ones  to 
"  put  on.    My  body  however  never  grew  fo  hot  as 
"  the  air,  or  the  inanimate  bodies  immerfed  in  the 
"  air*"  It  does  not  indeed  appear  that  Dr.  Franklin 
actually  meafured  his  heat,  but  he  makes  the  infer- 
ence of  his  comparative  coolnefs  from  remembering, 
that  all  the  bodies  about  him,  even  the  mirt  out  of 
his  drawer,  felt  warm  to  the  touch,  and  he  concludes 
that  he  was  kept  cool  "  by  the  continual  fweating, 
"  and  by  the  evaporation  of  that  fweat."  Doubt- 
lefs  this  reafoning  was  fuggefted  to  Dr.  Franklin, 
and  perhaps  the  whole  circumftances  recalled  to  his 
mind,  by  the  paper  of  Dr.  Cullen,  then  recent- 
ly published.    When,  by  the  obfervations  of  Meff. 
Du  Hamel  and  Tellet,  in  France,  and  the  ex- 
periments of  Dr.  Fordyce  and  Sir  Charles  Blagden  in 
England,  a  difcovery  was  made  of  the  very  extra- 
ordinary 


*  See  Franklins  Letter  and  Papers,  p.  365. 
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ordinary  degrees  of  heat  which  the  living  body  can 
fupport,  philofophical  minds  naturally  endeavoured 
to  account  for  fo  Angular  a  phenomenon.  That 
the  animal  poffefles  a  power  of  generating  cold  as 
well  as  heat,  was  the  more  general  opinion:  but 
the  conclufivenefs  of  the  experiments  of  our  Eng- 
lifh  philofophers  to  eftablifh  this  opinion  was  quef- 
tioned  by  many,  and  among  others  by  my  late  in- 
genious friend  Dr.  Bell,  in  the  paper  that  forms 
the  firft  number  in  the  Memoirs  of  the  Society  of 
Manchefier.  In  this  paper  the  effects  of  the  evapora- 
tion from  the  furface  in  reducing  the  heat  during 
the  experiments  in  queftion,  is  particulary  infilled 
on.    In  difcuffing  this  fubject  with  Dr.  Bell,  it 
naturally  fuggefted  itfelf,  that  the  principal  office 
of  the  infenfible  perfpiration  might  be  to  regulate 
the  animal  heat,  and  this  opinion,  which  feems  fo 
reafonable,  has  been  confirmed  by  reflection  and 
©bfervation. 

But  whatever  may  be  the  influence  of  the  in- 
fenfible perfpiration  in  cooling  the  body,  it  does 
not  feem  to  be  the  only  procels  by  which  this  effect 
is  produced.  From  fome  experiments  in  the  hot 
bath,  it  appears  to  me  that  the  temperature  of  the 
body  is  with  difficulty  increafed  after  the  fweat  be- 
gins to  flow  profufely,  and  as  there  can  be  no  eva- 
poration from  the  fkin  when  the  body  is  immerfed 
in  water,  fliould  my  obfervation  be  confirmed  by 
O  4  future 
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future  experience,  it  will  mew,  that  in  the  produc- 
tion of  fweat  itfelf,  a  degree  of  heat  is  abforbed, 
and  thus  explain  in  fome  degree  the  reduction  of 
heat  that  follows  profufe  perfpiration  in  other  cafes. 
It  was  indeed  fuppofed  by  Albinus,  Haller,  and 
William  Hunter,  that  the  fweat,  as  well  as  the  in- 
fenfible  perfpiration,  is  an  exudation  of  the  watery 
part  of  the  blood  through  the  cuticle  j  but  this  opi- 
nion is  contrary  to  all  analogy,  and  depending  on 
experiments  made  on  the  dead  body,  may  be  fafely 
rejected,  notwithftanding  the  illuftrious  names  that 
countenance  it.    The  opinion  of  Dr.  Fordyce  and 
Mr.  Cruiklhanks  feems  to  be  the  true  one.  The 
matter  of  perfpiration  is  feparated  from  the  blood 
by  the  capillary  arteries,  and  thrown  out  on  the  fur- 
face  by  organic  pores  in  the  cuticle  (however  diffi- 
cult to  be  difcovered)  corme&ed  with  the  extremi- 
ties of  thefe  arteriesj  and  in  this  procefs  there  is 
not  a  feparation  merely,  but  a  new  combination, 
as  infimiliar  inttances.    In  this  combination  there 
may  be  an  abforption  of  heat,  and  thus  the  coolnefs 
produced  by  fweating  be  in  part  accounted  for. 
The  abforption  of  heat  may  however  take  place  in 
various  other  proceffes,  befides  the  produdion  and 
evaporation  of  perfpirable  matter ;  as  doubtlefs  its 
extrication  takes  place  in  various  other  proceffes 
befides  refpiration ;  and  after  all,  the  fudden  changes 
of  temperature  that  take  place  in  certain  circum- 
ftances,  render  it  probable  that  the  animal  poffeffes 
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powers  over  its  heat  not  yet  underftood,  and  which 
no  chemical  theories  can  explain*. 

Leaving  this  point  for  future  inquiries,  the  im- 
portance of  perfpiration  to  the  animal  oeconomy 
we  may  fafely  affirm.  By  this  procefs  the  ftimulus 
on  the  extreme  vefiels  arifing  from  morbid  diften- 
fion,  is  diminifhed  or  removed,  and  whatever  other 
methods  the  fyftem  may  poffefs  of  diminishing 
its  heat,  this  difcharge  feems  in  certain  circum- 
ftances  effential  to  that  object.  In  fituations  where 
the  organs  of  perfpiration  are  fpafmodically  con- 
ftri&ed,  while  by  the  increafed  momentum  of  the 
circulation,  heat  is  preternatural ly  evolved  (as  in 
the  commencement  of  fever)  we  can  eafily  under- 
ftand  the  diforder  of  the  fyftem  that  enfues. 

It  is  obferved,  that  perfons  who  engage  in  ex- 

ceffive 


*  Various  ingenious  arguments  have  been  ufed  by  differ- 
ent friends,  and  correfpondents,  to  fhow  the  improbability  of 
an  abforption  of  heat  in  the  formation  of  the  matter  of  per- 
fpiration ;  this  being  a  fuppofuion  which  infers,  that  the  mat- 
ter of  perfpiration,  has  a  greater  capacity  for  heat  than  the 
blood  from  which  it  is  fecreted,  which  is  contrary  to  analogy. 
I  have  thrown  out  the  fuggeftion;  but  would  not  be  thought 
to  reft  any  weight  upon  it.  The  phenomena  which  occur 
in  the  heating  and  cooling  of  the  living  body,  I  am  far  from 
thinking  that  we  can  account  byjor, changes  of  chemical^ 
combination.  / 
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ceflive  hard  labour,  fpeedily  fink  under  it,  unlefs 
they  perfpire  freely,  and  fupport  their  perfpiration 
by  drinking  fome  thin  and  moderately  ftimulating 
fluid.  This  is  the  cafe  with  the  reapers  in  Pen- 
fylvania,  where  the  harveft  occurs  in  the  hotteft 
feafon  of  the  year,  and  who  by  means  of  profufe 
perfpiration,  are  enabled  to  work  in  the  funfhine, 
in  which  the  thermometer  rifes  very  often  above 
the  heat  of  the  blood  *  This  is  the  cafe  with  our 
coal-heavers,  who  pi  bably  lofe  a  fifth  or  fixth  part 
of  their  whole  weight  by  this  difcharge  daily,  and 
who  fupply  this  wafte  chiefly  by  large  draughts  of 
porter.  In  inftances  of  fuch  extreme  labour,  a 
fudden  ftoppage  of  perfpiration  from  the  cefTation 
of  exertion,  and  the  acrfioii  of  cold,  is  frequently 
fatal,  as  has  already  been  explained. 

Europeans  who  go  to  the  Weft  Indies  are  more 
healthy  in  proportion  as  they  perfpire  freely,  efpeci- 
ally  if  they  fupport  the  difcharge  by  a  moderate  ufe 
of  gently  ftimulating  liquids,  flopping  fliort  of  in- 
toxication, and  guard  againft  the  erTefts  of  too  excef- 
five  an  evaporation  when  the  vigor  is  impaired  by 
fatigue.  In  the  extreme  heats  of  the  torrid  zone, 
this  indeed  is  not  eafy.  The  highly  excitable  fyftem 
of  the  youthful  European  is  afted  on  powerfully  by 
the  climate.    If  the  orifices  of  the  fkin  do  not 

pour 


*  See  Franklin's  Letters  and  Papers,  p.  366. 


203 

pour  out  a  proportional  quantity  of  perfpiration, 
difeafe  muft  enfue  from  the  direct  ftimulus  of  heat ; 
and  if  the  neceflary  quantity  of  perfpiration  takes 
place,  the  fyftem  is  enfeebled  by  the  evacuation, 
and  the  extreme  veflels  lofing  their  tone,  continue 
to  tranfmit  the  perfpirable  matter  after  the  heat  is 
reduced  as  low  as  its  natural  ftandard,  or  perhaps 
lower — as  occurs  in  the  cold  colliquative  fweats  in 
the  latter  ftages  of  fever.    In  this  fituation  we  can 
eafily  fuppofe,  that  even  a  flight  degree  of  external 
cold  may  become  dangerous.     The  damps  and 
chillinefs  of  night,  joined  to  the  increafed  evapora- 
tion produced  by  the  night  breeze,  muft  often  prove 
pernicious,  efpecially  after  exercife  and  profufe  fweat- 
ing.    They  rob  th^'furface  of  its  neceflary  heat, 
produce  a  torpor  and  contraction  of  the  extreme 
veflels,  and  the  dangerous  re-action  of  the  centre, 
which  has  already  been  explained.     The  proper 
treatment  of  the  European  on  his  landing  in  the 
Weft  Indies,  may  probably  confift  in  his  being 
placed  for  a  time  in  fome  inland  and  elevated  ftation, 
where  the  land  being  cleared,  the  air  is  pure,  and 
lefs  fultry  than  on  the  coaft;  on  his  avoiding  as 
much  as  poffible  any  violent  exercife;  on  his  guard- 
ing againft  all  intoxicating  liquids,  and  whatever 
increafes  the  heat  and  diminifhes  the,  ftrength  of 
the  body;  taking  care  however  to  fupply  the  cir- 
culation with  liquids  proportional  to  the  wafte.  By 
fuch  means  his  fyftem  will  gradually  accuftom  itfetf 
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to  the  climate,  the  organs  of  perforation  adapt 
themfelves  to  the  increafed  heat,  and  the  dangers  of 
fudden  change  be  averted. 

The  perfpirable  matter  of  the  European,  does 
not  appear  to  be  well  fitted  to  the  torrid  zone.  Con- 
futing nearly  of  pure  lymph,  it  is  fpeedily  diffipated 
by  evaporation,  and  without  a  profufe  difcharge, 
the  furface  cannot  be  kept  moift  and  cool.    On  the 
other  hand,  the  profufion  of  the  difcharge  debilitates 
the  fyftem,  and  renders  even  the  cold  of  evapo- 
ration dangerous,  efpecially  when  this  evapora- 
tion is  increafed  by  an  accidental  breeze,  or  the 
effect  of  the  cold  promoted  by  reft  after  fatigue. 
The  negro,  fitted  by  nature  to  the  climate,  is  lefs 
acceffible  to  the  ftimulus  of  heat,  and  his  unftuous 
fweatlefs  eafily  diffipated,  keeping  his  fkin  uniform- 
ly moift,  fuftains  a  more  uniform  perfpiration  as  well 
as  evaporation,  and  guards  the  fyftem  againft  the 
wafte  and  danger  of  profufe  fweating  under  fatigue, 
as  well  as  the  other  confequences  already  explained. 
The  pungent  and  ftimulating  quality  of  his  perfpi- 
rable matter  will  promote  thefe  falutary  efFedts.  In 
this  view  of  the  fubjed,  it  may  be  worthy  of  in- 
veftigation,  whether  the  pradice  of  the  ancients 
of  ufing  unguents  on  the  fkin,  ftill  general  among 
the  eaftern  nations,  aud  common  among  all  favages, 
whofe  defedive  cloathing  obliges  them  to  guard  by 
this  means  againft  the  viciffitudes  of  temperature, 
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fhould  not  be  revived  by  our  countrymen  in  the 
Weft  Indies.   It  has  been  imagined,  that  thofe  un- 
guents effectually  obstructed  the  perfpiration  j  but 
this  notion  has  been  adopted  without  inquiry,  and 
againft  probability.    Thefe  unguents,  like  the  per- 
Ipirable  matter  of  the  negro,  may  be  formed  of  a 
confiftence,  that  while  it  retards  exceffive  fweating, 
does  not  obftruct  moderate  and  neceffary  perfpira- 
tion, and  being  themfelves  evaporable,  they  may 
keep  up  a  coolnefs  that  mall  diminifh  the  neceflity 
of  the  natural  difcharge.    In  the  warm  climates 
the  tepid  bath  feems  a  neceffary  adjunct  to  inunc- 
tion.   It  has  been  for  fome  time  ufed  among  the 
French  in  the  Weft  Indies,  and  is  now,  (as  we  are 
informed)  beginning  to  be  adopted  by  the  Englifti; 
and  with  proper  reftrictions,  it  may  produce  the 
happieft  effects.    After  exercife,  under  a  burning 
fun,  when  the  ftrength  is  wafted  by  fatigue  and  per- 
fpiration, immerfion  in  the  bath  heated  from  900 
to  950  of  Faht.  will  be  found  moft  grateful  and 
falutary.    It  reftains  the  profufe  and  colliquative 
fweating,  keeps  up  the  heat  of  the  furface  and  ex- 
tremities, and  prevents  the  dangerous  re-action  of 
the  centre,  which  a  torpor  of  the  extremities  fo 
generally  produces.    It  allays  the  violent  action  of 
the  heart  and  arteries,  and  fooths  the  fyftem  of  fen- 
fation.    On  leaving  the  bath,  friction,  and  inunc- 
tion of  the  furface  prevent  the  chill,  of  evaporation, 
and  while  they  enfure  the  fafety  of  the  practice,  they 
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prolong  this  claffic  gratification.    The  refinement 
of  modern  manners  has  introduced  linen  teguments 
next  the  body,  and  abolifhed  inunctions  of  the  fur- 
face.    Hence  the  warm  bath  has  become  lefs  fafe, 
.as  opening  the  pores  of  the  fkin,  and  expofing  the 
naked  body  to  the  chills  of  evaporation ;  and  thus 
through  the  greater  part  of  Europe  it  no  longer 
forms  a  part  of  the  regimen  of  health.    In  the  eaft 
it  {till  prevails.    If  it  fhould  be  revived  among  our 
countrymen  in  the  weft,  they  rauft  conjoin  with  it 
the  inunctions  of  the  furface,  and  the  fine  flan- 
nel teguments  next  the  fkin,  which  accompanied 
its  ufe  among  the  Greeks  and  Romans.    In  recom- 
mending a  trial  of  unguents  to  the  practitioners  of 
the  torrid  zone,  I  may  fhelter  myfelf  under  the  au- 
thority of  the  celebrated  Lord  Verulam,  unques- 
tionably the  firft  phyfician,  as  well  as  the  firft  philo- 
fopher  and  ftatefman  of  the  century  in  which  he 
-  lived.    "  Inunclio  ex  oleo,  et  hyeme  confert  ad  fa- 
"  nil  at  em,  per  exclufwnem  frigoris,  et  ajlate,  ad  deti- 
«  nendos  fpiritus,  et  proh'ibendam  exolutwnem  eorum,  et 
"  arcendam  vim  aeris>  qua  tunc  maxime  eji  prada- 
"  toria.    Ante  omnia  igitur  ufum  olei  vel  olivarum  vel 
«  amygdali  dulcis,  ad  cutem  ab  extra  unguendam,  ad 
if  longavitatem  conducere  exi/iimamus* 

*  See  Fran.  Bacon.  Opera  fol.  Francofurti  ad  Moenum,  1665 
p\  536,  537.  538,  where  the  practice  of  various  nations  re- 
fpeairig  unguents,  is  confidered  at  fome  length,  and  the  cau- 
tions 4-e°quifite  in  adopting  this  praftice,  leaft  the  body  ftiould 
fee  overheated,  &c.  are  very  ingeniouily  detailed. 
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The  operation  of  unguents  on  the  furface  of 
the  body  prefents  indeed  a  fubjed  for  important 
and  original  obfervation.    The  effeds  of  the  warm 
and  tepid  bath,  though  more  investigated,  are  fcarce- 
ly  better  understood ;  for  perhaps  there  is  no  part 
of  medicine  on  which  fo  much  has  been  written, 
and  fo  little  been  decided.    Thefe  fubjeds  are  con- 
nected together,  and  might  form,  with  great  ad- 
vantage, part  of  an  experimental  inquiry  into  the 
laws  of  animal  heat.    The  commonly  received  opi- 
nion, that  the  warm  bath  relaxes  and  enfeebles  the 
fyftem,  mult,  I  apprehend,  be  admitted  with  many 
reftridions.    Immerfed  in  water,  or  in  air,  heated 
to  the  degree  that  quickens  the  circulation,  we  are 
doubtlefs  fpeedily  enfeebled.    But  by  a  heat  fhort 
of  this  effed,  it  may  be  difputed  whether  debility 
is  ever  produced.    The  degree  to  which  the  bath 
muft  be  heated  in  order  to  quicken  the  circulation, 
approaches  nearly  to  that  of  the  blood.    In  my  own 
cafe,  I  have  found  the  pulfe  became  more  frequent 
at96°.  when  the  ftomach  was  empty,  but  at  940 
after  dinner;  and  the  pradice,  faid  to  have  been 
adopted  by  the  ancients,  of  going  into  the  bath  to 
relieve  themfelves  from  the  oppreffion  of  an  over- 
loaded ftomach,  would  appear  to  me  to  have  been 
attended  with  fome  hazard,  and  with  great  incon- 
venience.   It  does  not  indeed  appear  how  the  de- 
fired  effed  was  obtained,  except  through  the  means 
of  profufe  fweating.     In  future  experiments  re- 
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fpe&ing  the  effects  of  the  warm  bath,  it  will  be  of 
importance  to  obferve  the  heat  at  which  the  fen- 
fible  perforation  begins  to  flow ;  which  probably 
varies  a  good  deal  in  different  constitutions,  and 
which  as  it  varies,  will  materially  affeft  the  refults. 
It  will  be  important  alfo  to  notice  the  ftate  of  the 
ftomach  as  to  fullnefs;  the  condition  of  the  pulfe; 
the  previous  degree  of  exercife;  and  the  actual  heat 
of  thefurface;  all  of  which,  according  to  my  ob- 
fervation,  will  influence  the  experiments. 

In  all  inflammatory  difeafes,  it  is  of  importance 
not  to  ufe  the  bath  heated  to  the  degree  that  ma- 
terially quickens  the  circulation;  where  this  is  not 
attended  to,  the  fymptoms  are  heightened,  unlefs  in- 
deed a  fpeedy  and  profufe  perfpiration  enfues.  In 
the  degrees  in  which  it  does  not  quicken  the  circu- 
lation, the  warm  bath  is  foothing  and  fedative,  es- 
pecially when  the  immerfion  is  prolonged;  and  it 
is  the  temperature  from  950.  to  900.  that  is  fo  Angu- 
larly reftorative  after  fatigue,  though  a  ftill  lower 
heat  is  fafe  and  refrelhing,  as  thofe  who  have  ufed 
the  baths  of  Buxton  can  teftify. — The  warm  bath 
is  frequently  employed  to  excite  a  fenfibie  perfpira- 
tion, which  may  be  prolonged  after  leaving  it;  and 
in  this  way  it  may  be  ufed  with  great  advantage. 
Where  this  objea  is  in  view,  it  is  advifable  to  1m- 
merfe  the  patient  in  the  water  heated  to  940.  or  950. 
and  very  gradually  and  flowly  to  increafe  the  heat 
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to  970,  or  perhaps  980,  watching  its  effects.  When 
the  fweat  begins  to  appear  on  the  forehead,  if  the 
pulfe  remains  calm,  and  the  patient  feels  at  eafe,  an 
increafe  of  heat  to  990,  or  even  ioo°,  may  be 
ventured  on  with  fafety,  fhould  profufe  perfpiration 
be  required.  But  when  the  bath  is  heated  in  the firjl 
injlance  to  ioo°  the  ftimulus  of  heat  produces, a 
feverifli  circulation,  which  the  fubfequent  defective 
perfpiration  cannot  allay.  The  injurious  effects  are 
Hill  greater  where  the  bath  is  heated  at  firft  to  1050. 
or  upwards,  and  fweat,  inftead  of  flowing  more 
freely  in  confequence  of  the  increafed  temperature, 
is  difcharged  with  greater  difficulty,  the  ftimulus  of 
the  heat,  and  the  fuddennefs  of  its  application,  in- 
ducing a  contraction  of  the  orifices  of  the  extreme 
veffels  of  the  fkin.  In  this  refpect,  as  in  molt 
others,  the  analogy  is  perfect  between  the  ftomach 
and  the  furface ;  for  it  will  uniformly  be  found,  that 
fweating  is  excited  more  -eafily  by  draughts  of  tepid 
liquor,  than  an  equal  quantity  of  the  fame  fluid 
fwallowed  as  hot  as  it  can  be  borne. 

The  fenfible  perfpiration  excited  in  the  warm 
bath  does  not  lower  the  temperature  of  the  body 
while  immerfed,  but  being  prolonged  afterwards, 
it  becomes  powerfully  refrigerant,  and  is  a  remedy 
of  great  efficacy.  Thefe  obfervations  however  mew 
the  importance  of  regulating  the  temperature  of  the 
warm  bath  by  the  thermometer,  and  demonftrate 
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how  little  dependance  can  be  placed  on  the  obfer- 
vations  of  thofe  writers  who  fpeak  of  its  effeds 
without  noting  its  temperature.  A  variation  of  two 
or  three  degrees,  often  impoffible  to  be  afcertained 
by  the  fenfations,  will  not  merely  vary  the  degree, 
but  alter  the  nature  of  its  effeds. 

The  view  given  of  the  nature  of  fever,  and  of 
the  functions  of  the  perfpiration,  feems  to  afford  an 
obvious  explanation  of  the  operation  of  thofe  anti* 
monial  emetics,  and  fudorificis,  by  the  early  exhibi- 
tion of  which,  fevers  are  often  flopped  in  their  firft 
ftages.    The  diredt  adtion  of  thefe  medicines  on 
the  ftomach  refolves  the  fpafmodic  ftri&ure  of  the 
capillaries  of  that  organ  and  of  the  furface,  by  whick 
the  morbid  heat  is  confined ;  while  the  concuffion 
given  to  the  whole  fyftem,  diffolves  the  morbid  ca- 
tenation, and  terminates  the  difeafe.    Thefe  reme- 
dies are  however  uncertain  in  their  beneficial  effefts, 
and  always  highly  debilitating.  They  cannot  enter 
into  competition  with  the  affufion  of  cold  water  on 
the  furface,  but  may  be  employed  when  the  prefence 
of  local  inflammation  precludes  the  ufe  of  that  pow- 
erful remedy. 

Thefe  general  views  caft  fome  light  alfo  on  that 
moft  curious  .fubjeft,  the  operation  of  opium  on 
the  living  principle.  In  former  times  it  was  dif- 
puted  whether  opium  was  in  its  nature  cold  or  hot ; 
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in  our  own  days  it  has  been  difputed  whether  it 
is  ftimulant  or  fedative.    Such  abstractions  afford 
exercife  for  the  ingenuity,  but  in  the  way  in  which 
they  have  been  conducted,  they  foar  above  utility 
and  truth.     Opium  relieves  pain,  and  produces 
fleep,  and  thefe  effects  being  in  general  concomi- 
tant, may  be  treated  of  together.  But  though  opium 
generally  produces  fleep,  yet  we  are  fometimes 
difappointed  in  this  effect,  and  efpecially  in  thofe 
feverifli  diforders  where  fleep  is  of  fuch  high  im- 
portance.   About  nine  years  ago,  I  attended  a  boy 
of  ten  years  of  age,  the  fon  of  a  friend,  danger- 
ouily  ill  of  fever.    His  nights  had  been  fleeplefs, 
and  the  general  irritation  was  very  great.  Opium 
had  been  administered  in  vain.    I  determined  to 
give  it  in  larger  quantities,  and  to  watch  its  effects. 
At  ten  at  night  he  took  forty  drops  of  laudanum  ; 
at  twelve  the  fame  dofe  was  repeated.    As  I  flood 
by  his  bed  two  hours  afterwards,  he  appeared  in  an 
imperfect  and  agitated  fleep:  his  eyes  were  half 
open,  his  face  was  livid  ;  his  lips  and  fkin  parched ; 
he  was  evidently  much  disturbed,  and  moaned  in 
his  breathing.    At  this  time  I  perceived  that  he 
had  toffed  the  cloaths  off  his  feet,  which  lay  naked 
and  that  he  grafped  the  cold  bed-poft  with  one  of 
his  hands.    On  examining  his  hands  and  feet  they 
felt  dry  and  burning.    There  was  tepid  vinegar  in 
the  room,  and  I  moiftened  firft  his  hands,  and 
then  his  feet  with  it,  without  awaking  him,  repeat- 
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ing  this  practice  from  time  to  time :  he  became 
more  quiet.  Thus  encouraged,  I  gradually  moif- 
tened  his  legs  and  thighs  in  the  fame  manner,  and 
at  length  his  breaft  and  neck,  and  removing  the 
reft  of  the  bed-cloaths,  left  him  covered  with  a 
meet  only.  In  a  little  while  the  agitation  fubfided, 
and  he  funk  into  a  found,  and  feemingly  peace- 
ful fleep,  which  continued  feveral  hours,  the  fur- 
face  of  his  body  being  bedewed  with  a  gentle  per- 
fpiration. 

This  interefting  cafe  pointed  out  to  me  clearly, 
that  the  fedative  effects  of  opium  are  often  counter- 
acted by  the  ftimulus  of  heat  on  the  furface  and 
extremities,  and  that  the  actual  ftate  of  the  heat  of 
the  patient  is  a  circumftance  requiring  particular  at- 
tention in  the  adminiftration  of  this  powerful  reme- 
dy. The  following  obfervations  are  the  refult  of 
the  inquiry  which  thefe  reflections  fuggefted. 

Opium  given  in  health  generally  produces  ileep, 
if  the  mind  be  vacant,  the  Jiomach  empty,  and  external 
impreffiom  be  excluded.  In  this  cafe,  its  firft  effeft  is 
to  increafe  the  fenfibility,  to  give  a  gaiety  and  live- 
linefs  to  the  imagination,  and  to  diffufe  a  genial 
glow  over  the  furface  and  extremities.  The  actual 
heat  of  the  trunk  of  the  body  is  little  if  all  increaf- 
ed,  but  the  furface  and  extremities  are  brought  up 
to  the  general  temperature,  (970  or  980)  and  a 
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gentle,  and  as  it  has  been  called,  a  breathing  perfpi- 
ration  is  diffufed  over  the  ikin.    In  this  ftate  we 
fink  into  thofe  happy  flumbers  which  are  ill  ex- 
changed for  the  realities  of  life.    On  the  approach 
of  fleep,  the  pulfe  is  generally  increafed  in  frequen- 
cy by  four  or  five  pulfations  in  the  minute,  and 
the  refpiration  is  flightly  irregular,  as  in  the  gentler 
degrees  of  pleafurable  emotion ;  but  as  the  fleep 
becomes  fixed  and  profound,  the  pulfe  fubfides 
to  its  floweft  and  moft  tranquil  ftate,  and  the  ref- 
piration becomes  regular,  deep,  and  rather  flower 
than  natural.    The  various  circumftances  that  pre- 
vent this  favourable  operation  of  opium,  even  in 
the  ftate  of  health,  it  is  not  our  purpofe  to  confider 
at  prefent. 


When  opium  is  given  in  fever,  if  the  heat  be 
two  or  three  degrees  or  upwards  above  the  natural 
ftandard,  and  the  fkin  dry,  it  feems  very  generally 
to  increafe  the  heat  and  reftlefsnefs.    There  are  ex- 
ceptions.   If  the  heat,  though  prasternaturally  great, 
is  fubfiding,  and  the  fkin  beginning  to  foften,  though 
not  yet  moift,  opium  very  often  accelerates  the  per- 
foration, and  by  this  means  diminifhes  the  heat. 
In  filch  cafes  its  falutary  effeds  generally  follow— 
tranquillity  and  fleep.    Thus  it  will  happen,  that 
an  anodyne  draught  given  early  in  the  evening  (ball 
occafion  increafed  heat  and  agitation,   which  if 
deferred  till  two  or  three  in  the  morning  would 

^  3  have 


214 


have  produced  perfpiration  and  repofe.    In  the 
evening  the  exacerbation  of  fever  is  on  the  increafe, 
or  at  its  height,  which  towards  morning  is  fubfiding* 
the  difference  in  the  a&ual  heat  of  the  furface  being 
often  not  lefs  than  two  degrees  or  upwards.    A  dofe 
of  opium  given  in  the  hot  ftage  of  intermittent 
fever,  will  often  accelerate  the  fweating  ftage  and 
fliorten  the  paroxyfm,  which  under  fimilar  circum- 
ftances  in  continued  fever,  has  a  contrary  effedt ; 
becaufe  in  the  former  cafe  the  difpofition  to  perfpire 
is  more  eafily  excited.    But  even  in  intermittent  fe- 
ver, opium  when  given  in  the  hot  ftage,  will  be 
much  promoted  in  its  diaphoretic  and  falutary  ef- 
fects, by  moderate  draughts  of  tepid,  or  if  the  heat 
be  great,  of  cold  liquids.    In  continued  fever 
where  the  heat  is  great  and  the  fkin  dry,  it  is  proper 
to  lower  the  temperature  of  the  furface,  and  if  pof- 
fible  to  excite  fenfible  perfpiration  before  opium  is 
adminiftered,  if  we  with  to  enfure  its  diaphoretic 
and  foporific  effects.    But  even  after  opium  has 
been  exhibited,  when  the  inordinate  heat  prevents 
its  fedative  operation,  it  will  be  found  fafe  and  falu- 
tary to  ufe  the  tepid  or  cold  affufion  ;  and  when 
the  heat  is  by  this  means  reduced,  repofe  and  fleep 
will  follow.    Tepid  or  cold  drink  will  produce, 
though  in  a  weaker  degree,  fimilar  benefit.  Thefe 
methods  of  promoting  the  diaphoretic  effects  of 
opium,  feem  more  certain  and  advantageous  in  fe- 
ver, than  the  practice  of  combining  it  with  ipeca- 
cuanha 
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cuanha,  or  the  preparations  of  antimony ;  but  where 
epium  is  to  be  ufed  in  inflammatory  dileafes,  or  in 
dyfentery,  doubtlefs  this  laft  method  is  to  be  pre- 
ferred. Thefe  remarks  muft  be  confidered  as  ap- 
plying to  opium  in  its  ordinary  dofes,  that  is,  from 
half  a  grain  to  two  or  three  grains  of  the  extract,  or 
from  ten  to  fixty  drops  of  the  tincture.  Perhaps 
it  has  been* too  much  the  practice  of  late  to  give 
this  medicine  in  large  dofes,  and  to  overlook  its  ef- 
fects in  fmaller  quantities.  Experience  has  con- 
vinced me  that  considerable  effects  are  produced  on 
the  fyftem  by  a  very  few  drops  of  the  tincture  pro- 
perly adminiftered,  and  that  it  is  always  unwife  to 
employ  it  in  dofes  larger  than  neceflary  to  produce 
the  defired  effect. 

The  effects  of  alcohol  (under  which  term  I 
comprehend  the  fpirituous  and  vinous  liquors)  on 
the  fyftem,  have  a  ftriking  refemblance  to  thofe  of 
opium.  Alcohol  is  more  heating,  lefs  diaphoretic, 
and  lefs  foporific.  When  however  the  mind  is 
vacant,  the  Jlomach  empty,  and  external  imprefions  ex- 
cluded, alcohol  like  opium  has  a  tendency  to  induce 
fleep.  As  fleep  however  approaches,  the  heat  of 
the  body  rifes,  efpecially  on  the  furface  and  extre- 
mities, and  ftimulating  the  heart  and  arteries  to  in- 
creafed  action,  produces  a  ftate  of  agitation  with 
which  fleep  is  often  incompatible.  Or  if  the  dofe 
has  been  fuch  as  ro  benumb  the  fenfes,  with  the 
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firft  return  of  fenfibility  the  drunkard  is  routed  by 
intolerable  heat  from  his  apoplectic  flumbers.  The; 
degree  of  heat  in  the  fever  of  intoxication  is  doubt- 
lefs  various  in  various  conftitutions.    1  have  obfer- 
ved  it  to  rife  to  1050,  nearly  the  higheft  degree  of 
heat  in  the  typhus  of  this  ifland ;  and  Dr.  Alexan- 
der in  his  own  cafe  found  it  as  high  as  1070. — 
Under  thefe  degrees  of  heat,  the  thirft,  agitationf 
and  confequent  debility,  are  very  confiderable,  the 
Ikin  being  in  general  obftinately  conftri&ed.  The 
proper  treatment  in  this,  as  perhaps  in  all  other  cafes 
of  morbid  heat  and  dry  lkin,  when  local  inflam- 
mation is  abfent,  is  to  pour  large  draughts  of 
cold  water  into  the  ftomach,  or  to  affufe  it  on  the 
furface.    By  this  pra&ice  the  heat  is  reduced,  the 
orifices  of  the  ikin  opened,  fenfible  perfpiration  is 
produced,  and  one  half  the  mifchief  of  intoxica- 
tion is  prevented.   Similar  effects  may  be  produced, 
though  in  a  weaker  degree,  by  tepid  drinks  or  the 
tepid  affufion. 

The  adminiftration  of  alcohol  in  fever  requires 
the  fame  precautions  as  that  of  opium.  It  mould 
not  be  given  when  the  heat  is  great,  and  the  1km  dry 
and  burning  :  but  it  may  in  general  be  given  with 
fafety  and  advantage,  when  the  heat  is  nearly  of 
the  natural  ftandard  and  even  when  it  is  lbmevshat 
above  it,  if  the  orifices  ol  the  lkin  are  open,  and 
the  furface  is  moift.    Opium,  as  was  before  remark- 


ed,  is  more  fudorific  than  alcohol,  and  given  in 
that  ftage  of  the  fever  of  intoxication  in  which  the 
fkin  begins  to  relax,  it  often  accelerates  fenfible  per- 
fpiration,  and  fometimes  ocgafions  it,  when  it  might 
not  otherwife  have  taken  place.  In  this  way  I  ex- 
plain a  phenomenon  which  has  occurred  to  others 
as  well  as  to  me,  that  a  moderate  dofe  of  opium 
fometimes  gives  extraordinary  relief  to  the  drunkard, 
under  the  fufferings  through  which  he  muft  pafs  to 
fanity  and  ftrength. 

Thefe  obfervations  are  not  offered  to  the  reader 
as  including  a  complete  view  of  the  fubje&of  which 
they  treat.  My  principal  object  has  been  to  efta- 
bliih  the  ufe  of  a  new  and  powerful  remedy  in  fever, 
and  the  general  remarks  and  reafonings  which  are 
added,  are  chiefly  with  a  view  to  explain  its  opera- 
tion and  enforce  its  fafety.  As  however  thefe  addi- 
tional obfervations  are  on  fubjedts  of  great  impor- 
tance, it  is  my  intention  at  fome  future  period  to 
refume  them.  In  the  mean  time,  it  may  be  ob- 
jected, that  in  this  rapid  fketch  aflertions  are  fome- 
times given  inftead  of  experiments  and  proofs.  Jn 
fuch  cafes  however,  it  will  be  found,  that  the  points 
at  iffue  may  be  readily  brought  to  the  teft  of  expe- 
riment ;  and  as  general  and  obfcure  expreffions  are 
every  where  avoided,  it  will  be  eafy  to  refort  to  this 
trial ;  a  circumftance  which  will  procure  from  can- 
did 
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4\d  minds  a  patient  hearing,  as  well  as  forgiveneft 
for  thofe  errors  into  which  I  may  have  fallen. 

1  have  only  to  add,  that  the  application  of  cold 
under  any  form,  where  fever  is  combined  with  local 
inflammation,  I  have  purpofely  avoided  to  difcufs. 
It  is  a  fubjedt  of  much  difficulty,  and  my  obferva- 
tions  upon  it  muft  wait  for  the  elucidations  of  future 
experience*.    For  the  fame  reafon  I  have  avoided 

a  particular 


*  Finding  that  fome  of  my  correfpondents  are  difpofed  to 
extend  the  affufion  of  cold  water  to  fymptomatic  and  inflam- 
matory fevers,  and  that  they  are  even  inclined  to  think,  that 
in  fuch  affections  it  muft  act  with  peculiar  advantage,  I  fub- 
join  to  this  fecond  edition,  a  few  obfervations  on  this  point, 
but  rather  with  the  view  of  inculcating  caution  than  the  hope 
of  directing  practice. 

That  the  action  of  cold  on  the  living  body  is  under  certain 
circumftanees  ftimulating,  is  maintained  in  note,  p.  72,  intro- 
duced into  this  edition,  to  which  the  reader  is  referred  ;  and 
this  ftimulation  depends  on  the  fenfation  by  which  the  appli- 
cation of  cold  is  attended.  In  fever  with  local  inflammation, 
there  is  a  morbid  degree  of  heat,  for  which  the  application  of 
cold  would  feem  the  natural  practice.  But  in  fuch  difeafes 
the  fenfibility  to  cold  (as  well  as  to  other  powers  that  ftimu- 
late)  is  alfomuch  increafed,  and  hence  the  difficulty  ofrefort- 
ing  to  it  as  a  remedy.  Cold  acting  powerfully  on  the  fenfati- 
ons  will  in  the  firft  inftance  ftimulate  the  fyftem  ;  and  it  ap- 
pears to  me  probable,  that  in  proportion  to  this  ftimulation  is 
the  difficulty  of  reducing  the  actual  temperature.  Hence  it 
may  happen,  that  the  injudicious  application  of  eold  in  infiam- 
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a  particular  examination  of  the  action  of  cold  on 
tile  body  in  health,  whether  as  a  ftrengthening  or 

a  debilitating 


matory  difeafes  (hall  increafe  the  action  of  the  heart  and  ar- 
teries by  the  ftimulus  of  fenfation,  without  fubtrafting  per- 
manently the  ftimulus  of  inordinate  heat.  This  obfervation 
extends  to  meazles,  catarrh,  &c.  in  which  a  fenfe  of  cold  isfo 
eafily  excited. 

To  apply  cold  with  fuccefs  in  inflammatory  difeafes,  it 
feems  to  me  probable,  that  the  fenfation  which  attends  it 
fhould  be  as  much  as  poflible  moderated,  and  that  the  appli- 
cation  mould  be  fo  regulated  as  to  enfure  the  effectual  reduc- 
tion of  the  temperature  of  the  patient.  If  this  be  the  cafe, 
the  fudden  and  temporary  affufion  of  cold  water,  fo  advanta- 
geous in  typhus,  will  not  be  falutary,  or  indeed  fafe,  in  inflam- 
matory fever,  in  which  it  appears  to  me  that  the  patient,  if 
cold  is  employed,  fhould  fink  himfelf  flowly  in  the  cold  bath, 
continuing  the  immerfion  for  fuch  a  duration  as  the  ftate  of 
his  heat,  and  of  the  pulfation  of  his  heart  and  arteries  will 
admit.  By  the  experiments  in  Appendix  N°.  II,  it  appears, 
that  under  continued  immerfion  in  cold  water,  the  fenfation 
of  cold  fpeedily  abates,  and  that  the  frequency  of  the  pulfe  is 
in  a  moft  fti  iking  and  uniform  manner  reduced.  And  though 
the  heat  in  the  trunk  of  the  body  is  wonderfully  fuftained, 
yet  in  the  extremities,  and  over  the  furface,  it  is  fpeedily  and 
permanently  leflened.  It  is  true  thefe  effeds  may  be  modified 
by  difeafe  in  fuch  a  way  as  to  contradift  experiments  made  on 
a  perfon  in  health  ;  and  though  in  pure  fynocha  the  cold  bath, 
would  probably  be  advantageous,  yet  ferious  objections  may 
prefent  themfelves  againft  employing  it  in  pleuritis  or  perip- 
neumonia {  obje&ions  which  I  do  not  think  infurmountable, 
but  which  experience  neither  enables  me  to  invalidate  or  to 
ftrengthen.    In  phrenitis,  gaftritis,  enteritis,  &c.  efpecially 
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a  debilitating  power,  an  inquiry  that  ought  to  be 
firffc  entered  into,  in  a  regular  inveftigation  of  the 
effects  of  temperature,  and  its  changes  upon  life. 

CHAP. 


in  their  defperate  forms,  I  think  immerfion  in  the  cold  bath 
ought  to  be  hazarded. 

It  may  ferve  to  fupport  this  reafoning,  that  the  local  appli- 
cation of  cold  to  parts  inflamed,  is  regulated  by  the  princi- 
ples I  have  laid  down.  It  mull  not  be  fudden  and  temporary, 
but  great  in  degree,  and  permanent  in  duration.  Hence  the 
fuccefs  with  which  ice,  and  fnow,  and  the  clay-cap,  are  applied 
to  different  parts,  for  the  purpofe  of  preventing  or  reducing 
inflammation.  In  all  fuch  cafes  the  fenfation  of  cold  fpeedily 
fubfides, — and  even  though  ice  be  lying  on  the  part  affected. 

It  is  well  known* that  the  general  action  of  cold  may  be 
extended  over  the  fyftem  by  its  application  to  a  part.  The 
ufe  of  cold  in  hemorrhagies  is  often  regulated  by  this  maxim. 
I  have  found  that  hemorrhagy  from  the  lungs  may  be  flopped 
by  immerfing  the  feet  in  cold  water,  and  perhaps  this  may  be 
clone  ftill  more  certainly  by  a  permanent  application  of  cold 
to  the  penis  and  fcrotum,  which  part  with  their  heat  more 
eafily  than  any  other  portion  of  the  furface  of  the  body.  I 
have  found  that  a  ftill  more  powerful  effect  was  produced  in 
hemoptoe,  by  immerfing  the  body  up  to  the  pubes  in  cold  wa- 
ter, a  practice  thajt  I  can  fpeak  of  from  experience  as  often 
fafe  and  efficaciohs  in  this  difeafe.  But  in  all  thefe  inftances 
a  permanent,  as '(veil  as  powerful  application  of  cold  was  re- 
quifite,  and  from  the  analogy  between  hemorrhagies  and  in- 
flammations, this  may  fupport  our  reafonings  reflecting  the 
proper  method  of  employing  cold  as  a  remedy  in  thefe  laft 
difeafes. 
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CHAP.  XVI. 


Population  of  Liverpool. — Prevalence  of  fever  among 
the  poor,  with  documents, — Benefit  derived  from  tfa 
Manchejler  Houfe  of  Recovery  in  contagious  difeafes. 
— Propriety  of  the  general  adoption  of  fimilar  efiab- 


'tjhments. 


THE  Typhus,  or  low  contagious  fever,  prevails  in 
all  large  cities  and  towns  to  a  degree  that  thofe  are 
not  aware  of,  who  have  not  turned  their  attention 
to  the  fubjecT:,  or  whofe  occupations  do  not  lead 
them  to  mix  with  the  labouring  poor.  In  Liver- 
pool it  has  been  fuppofed  that  this  difeafe  is  feldom 
to  be  met  with,  and  it  is  certainly  true,  that  the 
upper  clafTes  of  the  inhabitants  are  not  often  fub- 
jefted  to  its  ravages.  It  has  never,  in  the  laft  fix- 
teen  years,  fpread  among  the  higher  clafles  fo  as  to 
occafion  any  general  alarm ;  and  when  the  extent 
to  which  it  is  conftantly  prefent  among  the  poor, 
mall  be  proved  by  authentic  documents,  this  cir- 
cumftance  will  ferve  to  demonftrate  the  narrow 

Jphere 
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fphere  of  the  contagion,  and  to  (hew  how  much  it 
is  within  the  limits  of  human  power  to  leffen  the 
frequency  of  the  difeafe.  Before  we  produce  thefe 
documents,  it  will  be  proper  to  offer  a  few  general 
obfervations. 

The  population  of  Liverpool,  as  taken  by  ac- 
tual enumeration,  amounted  on  the  firft  day  of  Ja- 
nuary 1790,  to  nearly  56,000  perfons,  and  admit- 
ting the  increafe  lince  that  time  to  be  in  the  ratio 
of  preceding  years,  it  would  now  (October  1797) 
exceed  63,000.  But  as  the  progrefs  of  the  town 
has  doubtlefs  been  checked  by  the  war ;  fomething 
may  be  deducted  from  this  laft  number ;  though 
we  (hall  probably  be  under  the  truth  in  fixing  it  as 
low  as  60,000*.  Of  the  inhabitants  of  Liverpool, 
it  is  afcertained,  that  about  7,000  live  in  cellars  un- 
der ground,  and  nearly  9,000  in  back  houfes,  which 
in  general  have  an  imperfect  ventilation,  efpecially 
in  the  new  ftreets  on  the  fouth  fide  of  the  town, 
where  a  pernicious  practice  has  lately  been  intro- 
duced 


*  The  enumeration  mentioned,  was  made  by  Mr.  Makin 
Simmons,  and  publifhed  in  Mr.  Gore's  directory  in  the  year 
1790,  but  omitted  in  the  laft  edition.  It  occupied  him  three 
months,  viz.  from  Oftober  13th,  1789,  to  Januarj  13th,  1790, 
and  was  executed  with  great  care  and  accuracy.  Mr.  Sim- 
mons gave  the  population  of  each  ftreet  feparately,  enumerat- 
ing alfo  the  front  houfes,  back  houfes,  or  cottages,  and  the 
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duced  of  building  houfes  to  be  let  to  labourers,  in 
fmall  confined  courts,  which  have  a  communication 
with  the  ftreet  by  a  narrow  aperture,  but  no  paffage 
for  the  air  through  them.  Among  the  inhabitants 
of  the  cellars,  and  of  thefe  back  houfes,  the  typhus 
is  conftantly  prefent,  and  the  number  of  perfons  un- 
der this  difeafe  that  apply  for  medical  affiftance  to 

the 


inhabited  cellars,  with  the  number  of  perfons  in  each  of  thefe 
defcriptions  of  habitation.    The  general  refuk  was  as  follow*. 

Front  houfes         654.0,  containing  39,118  Inhabitants. 
Back  houfes,  or  "> 
Cottages,     •  j       '  containln8    7>9SS  Inhabitants. 

Inhabited  Cellars  1728,  containing    6,780  Inhabitants* 
The  Workhoufe  and  other  Charities,  1,879 

There  were  befides  "i 

Empty  houfes  ) 
Making  in  all        10,593     Houfes,  or  if  the  Cellars  be 

Deduced  i»7a8,    8865  will  be  the  number. 

There  is  no  town  of  an  equal  fize  in  the  kingdom  that 
poffefles  (as  far  as  I  have  heard)  fo  authentic  a  document  of 
its  population.  The  numeration  of  Mr.  Simmons  feJJ  fliort 
of  what  many  fuppofed  to  be  the  number  of  our  inhabitants; 
but  popular  calculations  on  this  fubjeft  always  exceed  the 

truth — perhaps  not  lefs  in  general  than  by  a  fourth  part.  

The  popular  calculation  of  the  inhabitants  of  Liverpool,  com- 
pared with  other  towns  of  which  there  is  no  accurate  enume- 
ration, may  be  taken  at  75,000. 
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the  charitable  inftitutions,  the  public  will  be  afto- 
nifhed  to  hear,  exceeds  3,000  annually*. 

The  public  charitable  inftitutions  in  Liverpool 
for  the  relief  of  the  fick  poor,  are  the  Infirmary  and 
the  Difpenfary.  Fevers,  by  one  of  the  original 
rules  of  the  Infirmary,  are  excluded  irom  that  hof- 
pital,  though  this  rule,  as  may  be  feen  from  the  nar- 
rative with  which  this  volume  commences,  has  been 
occasionally  departed  from.  But  with  a  few  excep- 
tions, the  care  of  the  poor  in  fever  falls  on  the  Dif- 
penfary. Of  this  inftitution  I  was  for  feveral  years 
one  of  the  phyficians,  and  fuch  of  my  obfervations 
refpecting  it  as  are  not  fupported  by  authentic  docu- 
ments, are  founded  on  perfonal  obfervation.  Unlefs 
in  cafes  where  they  are  removed  into  the  Infirmary, 
the  care  of  almoft  all  the  inhabitants  of  cellars  when 
lick,  and  of  a  great  part  of  the  inhabitants  of  the 
back  houfes  or  cottages,  devolves  on  the  phyficians, 

furgeons, 


*  From  the  firft  of  January  1787,  to  the  laft  of  December 
1796  inclufive,  a  fpace  of  ten  years,  it  will  appear  by  the 
table  which  follows,  that  31,243  cafes  of  fever  were  admitted 
on  the  books  of  the  Difpenfary  alone,  which  on  an  average 
is  3 124  yearly.  If  it  be  fuppofed  that  fome  cafes  may  be  de- 
nominated typhus  by  miftake,  let  it  be  confidered,  how  many 
cafes  of  this  difeafe  do  not  appear  on  the  books  of  the  Dif- 
penfary, though  occurring  among  the  poor,  being  attended 
by  the  furgeons  and  apothecaries  of  the  benefit  clubs  to  which 
they  belong,  &c.  , 
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furgeons,  and  apothecaries  of  the  Difpenfary.  This 
defcription  of  perfons,  amounting  in  all  to  about 
16,000,  do  not  appear  to  be  healthy,  the  number 
of  cafes  admitted  annually  on  the  books  of  the 
Difpenfary,  on  the  average  of  the  laft  ten  years,  ex- 
ceeding 13,000.  In  the  commencement  of  the 
year  1780,  a  regifter  of  thefe  cafes  was  begun  by 
Mr.  Avifon,  late  apothecary  to  this  charity,  and 
continued  by  him  to  the  fummer  of  the  prefent 
year,  when  he  terminated  a  life  of  fpotlefs  integrity  f 
Angular  ufefulnefs,  and  incefTant  exertion*.  From 
this  valuable  record  I  have  formed  the  following  table. 

GENERAL. 


*  I  infert  the  difeafes  of  September  1790,  extracted  from 
the  Regifter,  which  at  the  fame  time  will  convey  a  fpecimen 
ef  our  moft  prevailing  difeafes,  and  fhew  that  inflammatory 
and  fymptomatic  fevers  are  not  included  under  the  general 
title  of  fever. 

September  1790. 

3io[CatarrhuS  24 
59  Dyfenteria  2 
13  Cephalagia  10 

28  Apoplexia 
Paralyfis 
Dyfpepfia 

19  Epilepfia 
52  Afthma 
8  Pertuffis 
Colica 

29  Cholera 
Diarhcea 

13  Hyfteria 

3  Convulfio 

4  Infania 


Febris 

Ophthalmia 

Cynanohe 

Pneumonia 

Hepatitis 

Gaftritis 

Phthifis  - 

Rheumatifmus 

Eryfipelas 

Variola 

Rubeola 

Scarlatina 

Aphtha 

Hoemorrhois 

Hoemorrhagia 


4 
21 

t 

ib 
1 1 

24 
24 
24 

4 
2 
1 


Debilitas 
Hydrops 
Scorphula 
Rachitis 
Syphilis 
Icterus 
Dyfuria 
Vermes 
Pfora 


19 
8 

11 


24 

1 

5 
S 

142 

Partus  Diflicilis  1 
Uftio  i4 
Ulcus  6i 
Vulnus  89 
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By  the  foregoing  table  it  appears,  that  the  num- 
ber of  patients  admitted  under  the  care  of  the  Dif- 
penfary  annually,  taking  the  average  of  the  laft 
feventeen  years,  is  12,548.  But  if  the  laft  ten  years 
only  be  taken,  the  average  number  will  be  found  to 
•De  1 3»355-  ft  aPPears  tnat  tne  greateft  number  of 
patients  admitted  in  any  one  year,  was  in  1795,  a- 
mounting  to  15 .235,  exceeding  the  average  of  the 
laft  ten  years  by  1 880 ;  and  that  the  fmalleft  number 
admitted  for  the  laft  feven  years,  was  in  1796^ 
falling  (hort  of  that  average  by  354,  and  of  the 

•number  admitted  in  1795,  by  2234.  When  it  is 
confidered  that  the  difference  between  thefe  two 
years  falls  chiefly  in  the  winter  and  fpring  months  -3 
that  the  winter  and   fpring  of  1795    were  the 

.  coldeft,  and  thofe  of  1796  the  mildeft,  experienced 
in  our  climate  for  a  longferies  of  years;  thefe  ftrik- 
ing  fafts  w\ll  corroborate  the  ftatements  of  Dr. 
Heberden,  in  proving  that  the  common  opinion, 
which  fuppofes  a  mild  winter  into  our  illand  to  be 
unhealthy,  and  a  fevere  winter  to  be  favourable  to 
health  is  in  both  particulars  the  reverfe  of  the 
truth.  It  appears  alfo,  that  though  the  number  of 
patients  in  the  winter  months  of  1794-5,  greatly 
exceeded  the  general  average,  yet  it  was  in  Febru- 
ary, and  more  efpecially  in  March;  that  the  excefs 
rofe  fo  very  high  •  on  this  laft  month  the  aftonifli- 
ing  number  of  2003  patients  having  been  admitted. 
In  the  three  preceding  months  the  cold  had  been 

Qj2,  intenfe, 
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infenfe,  but  in  March  the  weather  became  warmer* 
uncertain,  and  ftormy.  Hence  it  appears,  that 
though  intenfe  cold  is  directly  unfavourable  to  the 
health  of  our  poor,  yet  that  it  is  in  the  transition 
from  this  intenfe  cold  to  warmer  weather,  that  their 
conftitutions  fuftain  the  fevereft  fliock  ;  a  pofition 
that  is  ftill  more  fully  fupported  by  the  decifive 
evidence  that  the  month  of  March  is  the  mod  un- 
healthy of  the  year,  and  next  to  it  the  month  of 
April,  taking  the  average  of  feventeen  years  to- 
gether. On  the  fame  evidence  we  may  ftate  the 
fucceffion  of  the  months  in  refpect  to  their  un- 
healthinefs  in  the  following  order — March — April — 
January — Oclober —  May — December — November — 
February — June  —  September  —  July  —  and  Auguft.* 
But  though  on  the  whole,  fummer  and  autumn  are 
are  more  healthy  than  winter  and  fpring,  the  differ- 
ence is  perhaps  lefs  than  might  have  been  expected  ; 
and  the  difference  even  between  the  two  months 
that  forms  the  extremes,  is  not  very  great.  In  the 
feventeen  years  recorded  in  the  table,  the  average 
number  of  patients  for  each  month  of  the  whole  is 
1045  ;  the  average  number  in  the  month  of  March 

_  L_  *  ■  ■  

*  It  appears  that  June  frauds  in  the  table  higher  than  May 
or  December,  but  this  arifes  from  the  vaft  number  admitted 
in  June  1782,  when  the  influenza  was  prevalent,  and  was 
confined  nearly  to  that  month.  Allowance  being  made  For 
this*  June  will  ftand  as  inferted. 
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.is  1204;  in  Auguft  940.  Thefe  obfcrvations  how- 
ever are  ftrictly  applicable  only  to  a  particular  de- 
fcription  of  perfons  in  a  particular  fituation — to  the 
poor  of  Liverpool— and  without  the  corroboration 
of  other  documents,  muft  not  be  extended  to  the 
general  mafs  of  fociety,  or  to  the  kingdom  at  large, 

I  proceed  to  give,  from  the  lame  authentic  re- 
gifter,  the  table  of  typhus,  the  more  immediate 
©bject  of  our  inquiries. 
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Thus  it  appears,  that  of  213,305  patients  ad- 
mitted in  feventeen  years  at  the  Difpenfary,  48,367 
have  laboured  under  typhus ;  nearly  a  fourth  of  the 
whole ;  an  immenfe  proportion !    It  is  curious  to 
obferve,  that  March  takes  the  lead  in  refpecl  to  the 
prevalence  of  fever,  as  well  as  of  difeafes  in  general, 
and  that  Auguft,  as  before,  brings  up  the  rear.  It 
appears  alfo  that  the  month  of  March  1795,  which 
exceeded  every  other  month  in  the  production  of 
difeafes  in  general,  exceeds  in  a  ftill  greater  pro- 
portion in  the  production  of  fever ;  no  lefs  than 
546  patients  having  been  admitted  in  that  month 
under  this  fingle  difeafe.    The  year  1795  has  not 
however  the  fame  unfortunate  pre-eminence  here  as 
in  the  table  of  general  difeafe,  being  (urpaffed  in  the 
number  of  fevers  by  feveral  others.    But  the  year 
1796  enjoys  a  fimiliar  diftinction  as  formerly,  hav- 
ing produced  fewer  fevers  than  any  other  of  the  laft 
ten,  and  545  fewer  than  the  average  of  the  whole. 
Taking  the  feventeen  years  in  the  table,  the  ave- 
rage number  of  fevers  annually  is  2845,  and  the 
average'  number  monthly  is  237.    The  average 
number  of  March  rifes  to  27 5,  and  of  Auguft,  finks 
to  202.    On  the  whole  the  prevalence  of  fever  is 
greater,  and  the  influence  of  feafons  upon  it  lefs, 
than  might  have  been  expected. 

For  the  laft  ten  years  there  have  been,  on  an 
average,  1 1 9  patients  ill  of  fever  conftantly  on  the 

Q^4  books 
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books  of  the  Difpenfary ;  or  if  the  laft  feventeen 
years  be  taken,  the  conftant  average  number  will 
be  109.  Of  convalefcents,  unfit  for  labour,  the 
average  number  will  be  nearly  as  great.  Thus,  in 
Liverpool,  240  of  the  poor  may  be  confidered  as 
conftantly  rendered  incapable  of  earning  their  fub- 
fiftence  by  this  fingle  difeafe ;  and  as  the  poor  fel- 
dom  lay  up  any  part  of  their  earnings  for  a  feafon 
of  ficknefs,  the  expenfe  of  their  maintenance  muft, 
in  one  form  or  other,  fall  on  the  public.  If  we 
take  this  as  low  as  iol.  for  each,  it  will  amount  to 
2400I.  annually.* 

It  would  afford  me  particular  pleafure  to  intro- 
duce authentic  documents  of  the  fuccefs  attending 
the  treatment  of  the  typhus  by  my  brethren  of  the 
Difpenfary;  but  the  valuable  regifter  which  fur- 

nifhed 


*  Thefe  calculations  will  not  be  expe&ed  to  be  minutely 
correft,  but  I  apprehend  they  will  in  general  be  found  under 
the  truth.  The  average  number  of-  fevers  annually  for  the 
laft  ten  years,  is  3124,  and  the  mean  duration  of  each  fever  is 
fuppofed  to  be  fourteen  days  ;  3I^4  *  14  —n9.8  daily.  If 
the  average  of  the  laft  feventeen  years  be  taken,  this  will  give 
2845  annually,  which  produces  on  the  fame  principles  109 
daily.  I  calculate  that  the  period  of  convalefcence  after  each 
fever  is  fourteen  days,  or  upwards,  which  gives  the  fame 
number  of  convalefcents  as  of  patients  in  fever,  dedu&ing 
thofe  who  may  die,  a  much  fmaller  proportion  than  could 
well  be  fuppofed. 


mlhrf  materials  for  the  preceding  tables  does  not 
mark  the  ,ffue  of  the  particular  cafe,  I„  general 
however  tf  may  be  aflerted,  that  where  the  affiftance 
of  the  D,(penfary  ,s  reforted  to  in  time,  even  under 

dhtv  hfhVrantagC     teing  attendCd  iD  ConfiTOd  »nd 
dtrty  habttattons,  a  great  proportion  of  cafes  termi- 
nate favourably.  The  general  treatment  of  fever  at 
h :  Dtfpenfary  connfts  in  giving  antimonial  emetics 
m  the  firft  mftance,  and  afterwards  bark,  opium 
and  w,ne.    Nourifting  food  is  occafonally  admi-' 
mftered     Ablution  with  cold  water  has  feldom 
been  ufed,  and  tndeed  it  is  in  general  difficult  if 
not  tmpoffible,  to  "employ  it  in  the  obfeure  cellars 
»  whtch  this  difeafe  is  ufually  found.  Thetve 
that  prevatls  among  our  poor  is  remarkably  uniform  • 
«t  -  the  pure  typhus,  to  which  the  cordial La  "  em 
Wirt*  ™h  ^  -  <°  *  great  " 

witn  inflammatory  fymptoms  in  the  firft 
nftance,  fometimes  with  p„eurnonic 
rough       nfiderab|e  partofthe  "P'oms 

Jch  cafes  the. rpd cations  of  practice  being  contr 
diftory,  fuccefs  ,s  much  lefs  certain. 

obiectt f  tHe,  CUre  °f  thlS  difafe  is  *  Ptincipa, 
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beyond  the  teach  of  human  power.-Th.s  .n  fed.on 
aies  from  a  want  of  cleanlinefs,  and  vent,lat,on; 
and  us  influence  is  promoted  by  damp,  feugue,  for- 
row,  and  hunger.    When  the  fubjeft  fha  be  fen- 
oufly  taken  up  by  the  pubhc,  the  means  ot  fecunng 
leanhnels  and  ventilation,  even  m  the  greater  pa 
of  our  fubterraneous  dwelhugs,  may  be  clearly 
pointed  out  i  and  though  the  fecondary  caufes,  .f 
I  lay  fo  call  them,  feem  lefs  capable  of  being  re- 
moved, yet  much  may  be  done  to  allev.ate  them, 
Xn  a  comprehenflve  inquiry  into  the  condjnon 
I„d  wants  of  the  poor  (the  moft  P^g  °f  >  *" 
lefts  in  the  eye  of  enlightened  patnotifm)  (tall  en- 
gage the  attention  of  the  leg.flature.* 

one  of  the  <«  .^to;.fe ,.  genrral  from 

among  our  poor.  This  does  no 

the  price  of  iheir  mm  hemg  made,"* 

«*  *  fT  '"tSTo"  £om  hefrtdulging  in  a, 
m„des  of  cookery,  and  ftill  «'  '  jr  fuf. 

'  tlcles  that  confume  their  means  without  ^ 

r„  rhr  cioMeen  hundred  cellars  in  uivciy  > 
tenance.    In  the  eighteen  ^  once 

are  many  in  which  animal  food  '»  "ot  '  dronk 

.«*,  hut  .here  are  very  f«  ,0  which  tea  ,s 

to.,;  h  is  often  indeed  » 

{pent  on  tea  is  worfe  than  wafted.     .  is  «  o  V  a 

a„  article  that  furnifhes  no  ffff^S^jUl  Hence 
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Important  information  in  regard  to  the  means 
of  preventing  the  generation  and  progrefs  of  conta- 
gion, may  be  found  in  the  writings  of  phyficians  of 
our  own  county  and  neighbourhood  %  of  Dr.  Per- 
cival  and  Dr.  Ferriar  of  Manchefter,   of  Dr. 
Campbell  of  Lancafter,  ,and  of  Dr.  Haygarth  of 
Cheiter.    The  perfevering  exertions  of  Dr.  Per- 
cival,  Dr.  Ferriar,  and  the  other  gentlemen  of  the 
faculty  attending  the  Manchefter  Infirmary,  have 
produced  an  inftitution  in  that  town,  which  de- 
ferves  to  be  imitated  in  every  large  city  and  town  in 
the  kingdom  j  a  houfe  of  reception,  or  as  it  is  iuft- 
y  called,  a  Houfe  of  recovery  for  the  poor,  when 
labouring  under  fever.    Into  this  afylum,  on  the 
firft  notice  of  the  difeafe,  the  patient  is  immediately 
removed,  and  proper  methods  taken  to  purify  his 
habitation.    By  thefe  means  the  contagion  is  extin- 
guiflied  in  its  birth;  and  the  patient  himfelf  being 
removed  to  a  fituation  where  all  the  refources  of  art 
can  be  employed  with  advantage  for  his  benefit 
and  removed  at  a  period  of  the  difeafe  when  thefe 
refources  are  of  great  avail,  is  very  generally  reftor- 
ed  in  health  to  his  family  and  to  the  community. 

The 

V  * 

ZtV^f  ^  0fte"  imked  3ffifted  b>'deP^ion  of 
*MA    At  the  Infirmary  and  Difpenfary  together,  this  clafs 
of  paints  exceeds  five  hundred  annually.    TU        "  * 
lonty  are  females.  great  ma- 
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The  benefits  of  this  admirable  inftitution  in  Man- 
chefter,  no  longer  reft  on  the  bafis  of  theory ;  they 
are  eftabtilhed  on  the  immoveable  foundation  of 
fa&  and  experience.  The  prevalence  of  fever  in 
the  town  is  diminifhedtoadegree  that  has  exceeded 
all  rational  expedation  ;  and  the  fears  entertained, 
that  the  Houfe  of  Recovery  might  fpread  the  con- 
tagion through  the  ftreets  in  its  vicinity,  are  found 
to  be  entirely  groundless.* 

The 


*  The  following  faas  arc  extrafted  from  the  Report  ai 
the  Board  of  Health,  dated  Manner,  May  »6/A,  «797-  *™* 
the  eftablimment  of  the  Houf*  of  Recovery,  the  whole : umb 
of  home  patients  (i.  e.  patients  requiring  attendan     a Ae 
own  habitations)  is  reduced  *  if,  but  the  number oi fev  r 
cafes  in  a  far  greater  proportion.'  In  January  179&,  »ab 
cales,  in  a        B  ri Infirmarv  of  Manchefter, 

cafes  of  fever  were  admitted  at  t«e  innrni«u, 

but  in  January  I797,  only  „.   Fears  had  been  emerged 
L  .befever  mightfprea°  from  the  Hnnfe  of  Recovery  ,n.o 
.he  neighbouring  buildings,  and  fc  through  ,be  town nd 
,his  bad  given  rife  to  a  confutable  oppotaom    The  ftreeta 
„  the  immediate  vicinity  of  the  Houfe  of  Recovery,  e 
Silver.ftreet,  Portland-ftreet,  kc    In  the  nrft  e,gh.  month 
!  "  he  eft  blHhmen.  of  the  Houfe  of  Recovery  the  number 
of  cafes  of  fever  admitted  on  the  boobs  of  the  Infirmary  from 
If  flree,swas,S.    In  eight  months  of  *e  P«^»£S 
vL  from  the  *o.h  of  September  .795.  <°       2°"l°f  ™y 

Mb  of  Sep..  .794  *>  *»  » *  o°  '   t0  tL  a«h  of 

38,  cafes ;  and  from  ««- 
StH^ire^a^.eimpremoninM.cheae,, 
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The  un'h'ry  of  the  Houfe  of  Recovery  in  Man- 
chefter  has  been  ftill  more  completely  afcertained 
m  the  courfe  of  the  prefent  fummer_«  Within 
this  laft  four  months  (I  copy  a  paragraph  in  a 
letter  from  Dr.  Ferriar)  «  we  have  been  threatened 
f   with  the  return  of  an  epidemic  fever,  and  dan- 
'  gerous  cafes  of  typhus  have  appeared  in  every 
'  qUaner  0f  the  town .i  jet  by  fdefting  thofe  pa- 
tients who  were,  from  their  fymptoms  and  iitua- 

"  tion, 


«< 


m.ght  be  expend  and  the  Report  ,  g^g, 

of  the  hj!r„„},  the  ft^rt  f„w  £ 

feve,  .cfes  receded  into  tne  Houfe  of  Recovery  from 7, 
^opened,  the  „,„  of  May  ,„  ^ 

37* 

Of  thefe  are  difcharged  cured,   ' 

Dead  .  '  324 

Remaining,  _  4° 

Hoofe  of  ReJe.,  p^ 

three  cafes  of  the  difeafe     Ac  ,u   •  a-     •      averaSe  tvv°  °* 
mc  aneaie.    As  the  inftitut  on  goes  on   if  r»™„ 
be  confidently  predicted  th^  fh„  r>  g°        '  may 

ftill  crrerrr  t'h     1      1'  F°P°™°n  of  cures  will  be 

g  eaiCr  tHan  here  fta*d>  becaufe  experience  will  induce 
he  poor  to  apply  for  relief  in  the  ^   £         ^  w} 

^  power  of  *J  may  be  exerted  with  h/  S&£  A 
vantage.    I  have  the  authority  of  Dr  FWi       7  f 


«( 


it 


CC 
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tion,  moft  likely  to  communicate  infection,  and 
•  by  removing  them  into  the  fever  ward,  the  week- 
««  ly  lift -of  home-patients  has  been  prevented  from 
«  increafing  much  beyond  their  ufual  number. 
Our  Houfe  of  Recovery,  which  contains  accom- 
modations for  twenty-eight  patients,  is  fufficient 
for  Manchefter  at  prefent.    In  the  event  of  a 
peace,  and  the  influx  of  new  inhabitants  which 
it  muft  occafion,  it  may  be  neceffary  to  provide 
accommodation  for  a  greater  number.     But  I 
think  fever-wards  capable  of  containing  fifty  pa- 
tients, with  feparate  rooms  for  the  reception  of 
•  cafes  of  Scarlatina  Anginofa,  Meajles,  or  Small  Pox, 
«  would  anfwer  every  purpofe  here,  in  times  of  the 
«  greateft  emergency,  even  fuppofing  a  very  con- 
«  fiderable  increafe  of  population." 

'Till  the  latter  end  of  the  year  1787,  there  was 
no  place  for  the  reception  of  fever,  or  any  other 
conLous  difeafe,  in  Liverpool.    At  that  time  the 
evTLke  out  in  the  Infirmary,  defcrtbed  in  page 
d*  fix*  of  this  volume,  and  two  wards  being  fi«d 
.  up  for  the  patients  infeded,  one  for 
wPere  afterwards  occupied  by  uch  cafo  ^ 
occafionally  prefented  themfelves.    Tl c  rece _ 
rf  fever  into  thefe  wards  rf 
and  one  month,  during 
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fituated.  They  held  at  moft  eight  beds  each,  but 
were  properly  adapted  to  fix  beds  only.  But  they 
admitted  of  cleanlinefs  and  ventilation,  and  it  was 
there  that  an  opportunity  was  afforded  of  employing 
the  affufion  of  cold  water  j  of  remarking  its  effefts  • 
and  of  eftablilhing  the  rules  that  ought  to  regulate' 
its  application. 

,     From  the  firft  however,  the  admiffion  of  fever 
into  the  Infirmary,  (which  was  contrary  to  one  of 
the  original  rules  of  the  inftitution)  was  objected  to 
by  fome  of  the  friends  of  that  charity.    They  allow- 
ed the  benefit  arifing  from  a  receptacle  for  fever 
but  they  contended  that  the  Infirmary  was  not  a- 
dapted  to  that  purpofe;  and  that  the  attempt  to 
render  it  a  hofpital  for  fever,  the  wards  already 
mentioned  being  all  that  could  be  allotted  to  that 
^ifeafe ,  did  not  afford  the  relief  required,  while  it 
obftruded  the  original  purpofes  of  the  inftitution. 
The  want  of  an  afylum  for  this  dheafe  elfewhere 
overcame  thefe  objections.    But  about  the  begin- 

Ttl     T,'  arC°nta§i0US  Shaving  prevailed 
m  the  work-houfe,  two  fpacious  wards  were  fitted 
up  m  that  building  by  the  Parifh  Committee,  for 
contagious  difeafes:  and  an  arrangement  having 
been  made  for  the  reception  of  fuch  cafes  of  feve! 
"  P;Cfe"tef  themrd-s  at  the  Infirmary,  into  the 
wards  of  t he  woYk-Mfe,  from  that  tin,    the  £ 
m^on  of  fever  into  the  Infirmary  has  ceafed. 

The 
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The  wards  for  fever  at  the  work-houfe,  hav« 
fecured  that  imtnenfe  hofpital,  often  containing 
,aoo  perfons.from  the  fpreading  of  fever,  to  which, 
previous  to  their  eftablilhment,  it  was  perpetually 
liable  ;  and  though  they  are  in  the  very  centre  .of 
the  building,  and  cannot  be  entered  but  through 
the  common  ftair-cafe,  yet  no  fingle  inftance  has 
occurred  of  the  contagion  extendmg  from  them 
,  into  the  other  parts  of  the  houfe.    They  have  alfo 
relieved  the  Infirmary  from  the  neceffity  of  admit- 
ting thofe  miferable  wretches,  who,  under  the  in- 
fluence of  fever  (perhaps  caught  on  flnp-board) 
and  refufed  admittance  into  private  lodging,  were 
.  brought  up  to  that  hofpital,  where,  if  not  recetved, 
they  might  have  perilhed  in  the  ftreets.    But  they 
have  not  been  of  fufficient  f.ze  to  anfwer  the  pur- 
nofe  of  a  general  Houfe  of  Reception  for  the  poor 
labouring  under  fever  throughout  the  town  nor 
has  their  power  of  accommodation  been  employed 
[0  its  full  cent  with  this  view*    The  phyfiaans 
of  the  Difpenfary,  who  attend  the  work-houie^have 


.  Thefe  fever  wards  contain  eighteen  beds 
ently,  a„d  from  the  *oth  of  ^  W  »  ^  3 

them,    lnev  nave  ««  [-20  cafes,  ci 
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authority  to  remove  patients  on  the  firft  appearance 
of  fever,  from  any  part  of  the  workhoufe  itfelf,  into 
thefe  wards ;  but  they  have  not  the  fame  authority 
to  remove  them  from  the  town.  The  delay  occa- 
lioned  by  the  forms  to  be  pafled  through  in  obtain- 
ing the  admiflion  of  thefe  patients  has  very  general- 
ly prevented  the  attempt  being  made,  and  fome- 
times  where  it  has  been  made  and  fucceeded,  has 
occafioned  the  relief  to  come  too  late. 

In  confequence  of  confiderations  of  this  kind,  a 
motion  was  made  at  the  annual  veftry  in  March 
1796,  that  a  fet  of  fever-wards  mould  be  con- 
flicted at  the  expenfe  of  the  parifh,  for  the  gene- 
ral ufe  of  the  poor,  on  the  plan  of  the  Manchefter 
Houfe  of  Recovery.    Two  wards,  each  capable  of 
containing  twenty  beds,  were  ftated  to  be  fufficient 
for  the  town  •>  it  was  propofed  that  they  mould  be 
erected  on  the  elevated  and  open  ground  contigu- 
ous to  the  workhoufe,  and  be  fupported  out  of 
the  parifh  rate.  And  it  was  afferted  that  this  would 
be  a  plan,  not  merely  of  charity,  but  of  ceconomy. 
The  meafure  of  eftablifhing  fever-wards  was  una- 
nimoufly  agreed  to,  and  a  committee  appointed 
to  carry  it  into  effect  ;  but  differences  of  opinion 
having  arifen  as  to  the  execution  of  the  plan,  all 
proceedings  on  the  fubject  have  been  fufpended. 
It  is  earneftly  to  be  hoped  that  they  may  fpeedily 
be  refumed. 


R 


Contagious 
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Contagious  difeafes,  and  more  particularly  fe- 
vers, have  in  general  been  excluded  from  the  hof-  ^ 
pitals  of  England,  thofe  of  London  perhaps  ex- 
cepted ;  but  the  evidence  of  our  own  Infirmary 
and  work-houfe,  of  the  Chefter  Infirmary,  and  of 
various  fimilar  inftitutions,  proves,  that  under  proper 
regulations  they  may  be  admitted  under  the  fame 
roof  with  other  difeafes,  without  any  danger  of  the 
infedion  fpreading  through  the  building.   It  is  not 
however  to  be  denied,  that  the  attendance  and  the 
arrangement  requifite  for  patients  under  fever,  ren- 
der it  a  matter  of  convenience  and  propriety  that 
they  fhould  be  received  into  -a  feparate  building ; 
and  it  is  a  point  capable  of  demembration,  that  hof- 
pitals  for  fuch  difeafes  (land  pre-eminent  in  point  of 
utility  over  all  other  hofpitals,  thofe  for  accidents 
that  require  the  immediate  affiftance  of  furgery 
alone  perhaps  excepted.   The  benefit  derived  from 
hofpitals  in  other  cafes  confifts  in  removing  difeafe, 
and  is  confined  to  the  patient  himfelf ;  but  in  cafes 
of  contagion,  the  evils  prevented  are  much  greater 
than  thofe  remedied,  and  the  benefit  is  by  this 
means  extended  from  the  patient  himfelf  to  the 
circle  by  which  he  is  furrounded.    The  eftabhfli- 
ment  of  fuch  hofpitals  was  firft  fuggefted  by  tracing 
the  infection  which  propagates  fever,  to  its  origin, 
and  afcertaining  the  power  of  ventilation  and  clean- 
linefs  in  preventing  and  in  alleviating  the  difeafe. 
The  arguments  for  fuch  hofpitals  are  lengthened 

bv 
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by  the  difcovery  of  the  chemical  methods  of  de- 
ftroying  this  contagion  j  and  if  I  do  not  greatly 
deceive  myfelf,  they  are  ftill  farther  ftrengthened 
by  the  fuccefs  of  that  mode  of  practice  in  fever, 
which  it  is  the  chief  object  of  this  publication  to 
explain  and  to  eftablifh.   A  vigilant  exercife  of  all 
the  means  of  prevention  and  of  cure,  might  indeed 
in  a  fliort  period,  fuperfede  the  ufe  of  hofpitals  for 
fever,  by  extinguiftiing  the  difeafe ;  a  profped  in 
which  the  philanthropift  might  indulge  with  more 
fafety,  if  he  could  calculate  with  the  fame  confidence 
on  the  wifdom,  as  on  the  power  of  his  Ipecies* 


CHAP, 
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CHAP.  XVII. 


Is  there  an  Inhalation  by  the  Skin  ?-Cafe  of  P.  M. 
Efq.  v>ho  died  of  Inanithn.-General  Regions.-  . 
Conclujion. 

V 

IN  fpeakingof  the  origin  of  animal  heat,  and  of 
the  nature  and  office  of  perforation  fp.  192,  19V 
it  was  queftioned  whether  the  inhalation  of  vapour 
or  water  through  the  ikin  into  the  circulating  flu.ds 
be  eftablifhed  by  a  fufficient  induftion  of  fafts,  and 
if  it  occur  at  all,  it  was  fuppofed  that  the  quanuty 
had  been  exaggerated.    Among  the  ancients  how- 
ever, the  dodrine  in  queftion  was  un.verfally  rece.- 
ved,  and  it  has  been  admitted  by  the  moft  celebra- 
ted phyf.olog.fts,  not  merely  of  the  paft,  but  of  the 
prefer.,  times.    The  fafts  and  arguments  m  fup- 
Lt  of  it  are  detailed  by  Haller  in  the  Jth  volume 
of  the  Ekmema  tbyfiohg^'  but  on  *""0n 
they  will  be  found  to  afford  no  direft  proof  of  us 
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truth.*  Of  the  great  variety  of  authors  quoted  oh 
this  occafion,  no  one  affirms  the  actual  increafe  of 
the  weight  of  the  body  in  the  warm  bath,  Deffault 
excepted,  and  this  is  a  point  that  Haller  himfelf 
feems  never  to  have  fubjected  to  experiment. 

The  inhalations  through  the  furface  in  vegeta- 
bles, in  infects,  and  in  certain  of  the  amphybia,  are 
the  analogies  that  give  the  moft  direct  fupport  to  this 
doftrine,  applied  to  the  human  fpecies.  It  is  how- 
ever controverted  by  many  fads,  and  if  it  mould 
ultimately  be  eftablilhed,  it  muft  be  reared  on  a  new 
foundation.  When  I  was  at  Buxton  in  1788,  I 
made  an  experiment  on  the  effects  of  bathing  on 
the  weight  of  my  body,  and  after  half  an  hour's 
immerfion,  I  found  it  rather  diminilhed  than  in- 
creafed.    This  experiment  had  I  believe  been  made 

R  3  before 


j*  The  arguments  drawn  from  the  appearances  that  occur 
in  the  dead  body,  may  be  wholly  fet  afide  5  as  may  the  in- 
fiances  of  certain  narcotic  vegetables,  applied  to  the  fkin, 
(e.  g.  tobacco  and  white  hellebore)  occafioning  ficknefs  at 
the  ftomach,  which  are  cafes  of  fympathy,  or  of  abforption 
after  the  cuticle  had  been  eroded.    The  arguments  drawn  from 
the  increafe  of  weight  in  moift  air,  and  from  the  vail  dif- 
chargeofunnein  diabetic  cafes,  are  alfo  wholly  fallacious. 
In  diabetes  we  now  know  there  is  no  abforption  by  the  (kin 
and  the  phenomenon  in  queftion,  which  has  been  much  ex- 
aggerated, muft  be  accounted  for  by  the  aftion,  not  of  the 
Ikin,  but  of  the  lungs. 
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before  by  Dr.  Pearfon,  with  the  fame  refult ;  it  ha*, 
fmce  been  repeated  frequently  with  great  care,*  and 
it  is  afcertained  as  a  fact,  that  no  increafe  in  the 
weight  of  the  body  is  produced  by  immerfion  in 
water  of  the  heat  of  820.    In  the  year  1 790,  1  had 
a  patient  in  diabetes,  whofe  cuticle,  as  is  ufual  in 
that  difeafe,  was  in  a  morbid  ftate;  and  being  de- 
firous  of  trying  how  far  the  inordinate  adVion  of  the 
kidneys  might  be  affected  by  a  gentle  ftimulus  ap- 
plied to  the  fcin,  I  immerfed  him  in  a  bath  of  the 
temperature  of  960,  weighing  him  before  and  after 
immerfion.    There  was  no  variation  in  the  weight. 
This  experiment  has  lately  been  made  by  Dr.  Ge- 
rard, in  another  cafe  of  Diabetes,  an  account  of 
which  is  given  in  the  publication  of  Dr.  Rollo;f 
and  as  it  was  repeated  a  great  number  of  times 
with  the  utmoft  care  and  accuracy,  it  may  be  con- 
fidered  as  eftablifhed,  that  immerfion  in  the  warm 
bath  in  Diabetes  produces  no  increafe  of  weight. 
I  have  made  five  different  experiments  of  the  fame 
kind  on  mvfelf,  varying  the  heat  of  the  bath  from 
870  to  950.  but  never  in  any  inftance  found  my 
weight  augmented.    It  may  be  faid  however,  (and 
it  lias  been  faid)  that  though  in  Diabetes,  where 

the 


*  In  one  cafe,  a  fum  of  money  depended  on  the  iftic, 
and  a  friend  of  mine  fubmitted  to  be  the  fubjeft  of  the  ex- 
periment. 

f  Rollo  on  Diabetes  MeUitus,  v.  il  p.  72' 
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the  epidermis  is  difeafed,  no  liquid  is  inhaled  j 
and  though  in  health,  where  the  veflels  are  full,  no 
abforption  may  take  place ;  yet  that  where  the  body 
is  wafting  from  a  want  of  the  proper  food  through 
the  ftomach,  the  plaftic  powers  of  nature  may  be 
exerted  to  iupply  the  defefr,  and  to  excite  an  inha- 
lation by  the  abforbents  under  the  cuticle,  or  through 
thofe  pores  on  the  furface',  by  which  exhalation  is 
ufually  performed. 

The  following  cafe  will  throw  fome  light  on  this 
point.  I  give  it  however  not  merely  with  this  view, 
but  as  containing  other  particulars  that  appear  to 
me  curious  and  interefting. 

In  Auguft  1795,  a  gentleman  of  mire, 

aged  66,  applied  for  my  affiftance  in  a  dyfphagia, 
(obftrudled  deglutition)  with  which  he  had  been 
for  ten  or  twelve  months  afflided.  At  firft  the 
complaint  was  flight,  and  occurred  only  when  he 
attempted  to  fwallow  dry  and  hard  fubftances  ;  it 
afterwards  extended  to  folids  of  every  kind ;  and  at 
the  time  I  firft  faw  him,  though  ftiU  able'  to  pafs 
down  liquids,  the  quantity  he  could  fwallow  was 
not  fufficient  for  his  nutrition,  and  he  was  confi- 
derably  reduced.  On  the  introduction  of  a  bougee 
mto  the  gullet,  it  paffed  about  two  inches  eafdy, 
but  tljen  met  with  an  obftrudion,  which  by  a  mo- 
derate preffure  was  overcome.    It  then  paffed  eafily 

^  4  feven 
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feven  or  eight  inches  more,  but  experienced  a  firm 
refiftance  in  the  lower  part  of  the.  tube,  towards  its 
termination  in  the  cardia,  which  the  {kill  and  pa- 
tience of  Mr.  Park  could  not  furmount,  and  which 
finally  baffled  every  refource  of  his  art.  Though 
we  had  not  an  opportunity  of  examining  the  Oefo- 
phagus  after  death,  yet  the  nature  of  this  obftrudion 
was  evident.    It  doubtlefs  proceeded  from  a  fchirr- 
ous  tumour,  gradually  increafmg,   which  at  firft 
diminiftied  the  paffa^e,  and  in  the  end  obftrufted 
it  wholly  i  and  it  exifted  in  that  part  of  the  tube, 
which,  from  its  fuddenly  narrowing,  is,  as  Dr. 
Hunter  has  remarked,  moft  expofed  to  the  caufes, 
and  moft  frequently  the  feat  of  this  difeafe.  Mr. 
M.  never  had  any  considerable  pain  from  the  pref- 
fure  of  the  bougee  on  the  tumour,  and  though  he 
expeftorated  (if  the  expreffion  may  be  ufed)  much 
mucus,  there  never  was  any  purulence  difcharged, 
or  any  reafon  to  believe  that  the  tumour  had  ulce- 
rated. 

The  laft  time  Mr.  M.  fwallowed  In  any  quan- 
tity, was  on  the  i  yth  of  Odober.  On  the  evening 
of  that  day  a  fudden.  increafe  of  the  obftrudhon 
came  on,  and  from  this  time  forth  he  was  able  to 
fwallow  only  a  table  fpoonful  of  liquid  at  a  time, 
and  with  long  intervals.  It  was  with  difficulty  that 
he  got  down  feven  or  eight  fpoonfuls  of  ftrong  foup 
in  the  day,  and  this  quantity  gradually  diminimed. 

On 
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On  the  firft  of  November,  the  paffage  Teemed 
wholly  obftructed.  As  he  wafted  rapidly,  we  were 
obliged,  from  the  18th  of  October  to  employ  the 
fubfidiary  modes  of  nutrition,  and  he  went  into  the 
tepid  milk  and  water  bath,  and  had  a  nutritive 
clyfter  adminiftered  once  a  day. 

As  Mr.  M.  himfelf  was  far  from  defpairing  of 
his  recovery  to  the  laft,  the  affectionate  friends  a- 
round  him  did  not  wifh  him  to  be  informed  of  his 
real  fituation.  He  continued  therefore  to  fwallow 
two  or  three  table  fpoonfuls  of  milk  daily,  till  about 
the*  15th  of  November,  on  the  fuppofition  that 
fome  might  pafs;  but  though  it  refted  in  the  Oe- 
fophagus  fome  time,  it  was  conftantly  ejected  at 
laft ;  and  being  fatigued  by  this  expectoration, 
which  difturbed  his  reft,  and  by  which  he  per- 
ceived that  the  whole  of  the  milk  was  thrown  up, 
for  the  laft  twenty  days  of  his  life  he  made  no  at- 
tempt to  fwallow,  but  contented  himfelf  with  warn- 
ing his  mouth  and  fauces  with  wine  and  water. 

Mr.  M.'s  friends,  though  they  could  not  but 
forefee  the  ifiue  of  his  cafe  after  all  attempts  to  re- 
move the  obftruction  had  failed,  yet  defired  that 
his  life  might  be  prolonged  to  the  uttermoft.  The 
following  plan  was  therefore  adopted  with  this 
view,  on  the  laft  days  of  October,  and  it  was  per- 
fevered  in  with  the  variations  afterwards  to  be  men- 
tioned, 
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uoned,  till  the  commencement  of  the  delirium  that 
preceded  his  death. 

Every  morning  at  eight  o'clock,  he  had  a  clyf- 
ter,  confifting  of  eight  ounces  of  ftrong  broth, 
made  chiefly  of  membranous  parts  of  beef  (being 
the  moft  nutritious,  according  to  Dr.  Fordyce) 
into  which  were  rubbed  two  yolks  of  an  egg,  and 
to  which  were  added  forty  drops  of  laudanum. 
This  was  repeated  at  three  in  the  afternoon,  and 
again  at  nine  in  the  evening ;  but  in  the  evening, 
inftead  of  forty,  one  hundred  and  twenty  drops  of 
laudanum  were  added,  to  compenfate  the  want  of 
an  anodyne  draught,  to  which  he  had  been  accuf- 
tomed  at  the  hour  of  reft.    Previoufly  to  this  how- 
ever, he  was  placed  up  to  the  neck  in  a  tepid  bath, 
of  which  one  fourth  was  milk,  and  the  reft  water  j 
the   whole  quantity   amounting  to  twenty-four 
gallons.    The  temperature  was  fixed  at  96 °.  to  ac- 
commodate his  fenfations,  and  the  time  of  immer- 
fion  was  gradually  prolonged  from  forty- five  minutes 
to  an  hour. 

The»fize  and  repetition  of  the  clyfters  were  de- 
termined by  our  experience  of  what  the  rectum 
would  retain  ;  the  laudanum  being  added  to  in- 
creafe  its  retention,  as  well  as  to  allay  irritation, 
and  to  ftimulate  the  living  energy.  In  a  few  days 
the  retention  of  the  rectum  improved,  and  enabled 
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us  to  enlarge  the  clyfters  to  10  oz.  of  broth  and 
three  yolks  of  eggs  each  ;  to  which,  from  the  12th 
of  November,  8  oz.  of  white  wine  were  added  ;  the 
laudanum  being  increafed  to  60  drops  for  each  of 
the  clyfters  in  the  day,  and  to  ?  50,  1 80,  200,  and 
250  drops  for  the  evening  clyfter.  Thus  the  whole 
of  his  nutriment  for  twenty-four  hours  confifted  of 
30  oz.  of  broth,  24  oz.  of  wine,  9  yolks  of  eggs, 
and  from  250  to  380  drops  of  laudanum,  by  clyf- 
ter j  with  what  liquid  might  be  fuppofed  to  be  tak- 
en up  by  the  abforbents  of  the  furface  in  the  bath. 
Mr.  M.  was  very  tall,  and  naturally  corpulent.  In 
health  he  had  weighed  24olbs.  But  imperfedt  nu- 
trition had  gradually  reduced  him,  and  at  the  time 
of  commencing  this  procefs,  he  only  weighed  1 79IDS. 
On  the  20th  of  November  he  was  reduced  to 
i54lbs.  j  on  the  24th  to  i4olbs.  This  was  the 
laft  time  we  had  an  opportunity  of  weighing  him. 
He  feems  to  have  wafted  about  ^lbs.  in  four  days, 
and  on  the  fecond  of  December,  when  his  delirium 
commenced,  he  probably  weighed  138  or  139^. 
having  loft  upwards  of  ioolbs.  of  his  original 
weight.  He  lived  till  the  6th  of  December,  but 
from  the  2d,  the  redtum  no  longer  retaining  the 
clyfters,  they  were  of  courfe  omitted,  as  well  as 
the  bath. 

About  the  25th  and  26th  of  O&ober,  there 
-was  reafon  to  fuppofe  that  Mr.  M.  would  have  had 
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a  (horter  date.  He  had  fwallowed  a  very  lmall 
portion  of  nutriment  for  the  preceding  eight  days, 
and  the  plan  of  nutrition  juft  mentioned,  though 
adopted  in  part,  was  not  fully  eftablifhed.  His 
tongue  and  lips  were  at  this  time  become  dry  j 
a  blifter  applied  to  the  fteraum,  difcharged  a  thick 
coagulable  lymph  only  j  and  his  urine,  reduced  to 
a  few  ounces  in  the  twenty-four  hours,  was  become 
extremely  high  coloured,  and  almoft  intolerably 
pungent.  In  a  few  days  however  this  flate  of  the 
tongue  went  off ;  the  fkin  became  perfectly  foft, 
and  was  often  covered  with  a  very  gende  perfpirati- 
on  i  the  urine  flowed  without  pain,  and  of  the 
natural  appearance,  the  quantity  being  from  24  oz. 
to  36  oz.  in  the  twenty-four  hours — more  than  the 
whole  of  his  lofs  of  weight  in  the  fame  fpace  of 
time. 

Mr.  M.  had  in  general  a  {tool  after  every  fifth 
or  fixth  clyfter,  that  is,  three  or  four  times  a  week. 
The  fubftance  of  thefe  ftools  was  folid,  and  nearly 
of  the  natural  fcetor,  and  the  mafs  perfectly  homo- 
genous. The  colour  was  lighter  than  natural,  as 
is  the  cafe  in  obftructions  of  the  bile  duel:  i  their 
whole  appearance  refembling  what  we  find  in 
cafes  of  diffection  in  the  termination  of  the  Ileum 
or  beginning  of  the  Colon,  with  the  exception 
of  being  much  lefs  liquid.  The  concoction  of 
the  Foeces,  if  I  may  fo  fpeak,  was  much  more 
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perfect  towards  the  end,  than  at  the  beginning  of 
this  period  ;  at  firft  they  looked  curdy,  but  at  laft 
they  approached  to  the  natural  appearance. 

The  heat,  examined  by  the  thermometer,  was 
natural,  and  nearly  uniform  from  firft  to  laft.  Af- 
ter the  clyfters  there  was  generally  fome  flufhing  of 
the  cheek,  and  drowfinefs,  with  fome  increafe  in 
the  warmth  of  the  extremities ;  but  under  the  axil- 
la there  was  feldom  any  variation,  and  when  it  rofe 
there  a  fingle  degree,  it  was  fpeedily  lowered  by  a 
gentle  diaphorefis. 

The  pulfe,  during  the  period  of  the  fcarcity  and 
pungency  of  the  Urine,  was  difturbed,  and  more 
frequent.  Tt  afterwards  fubfided  to  the  natural 
ftate,  and  during  the  whole  of  the  month  of  No- 
vember, was  not  to  be  diftingutfrted  from  that  of  a 
perfon  in  health.  On  the  morning  of  the  firft  of 
December  it  became  fmall  and  frequent ;  and  ftill 
more  frequent,  though  ftronger,  after  the  delirium 
commenced  j  the  ftate  of  the  pulfe,  as  well  as  almoft 
all  the  other  fymptoms,  from  that  time  forth,  very 
nearly  refembling  the  fymptoms  of  the  laft  ftage  of 
fever,  when  it  terminates  fatally.  During  this  de- 
lirium, a  perpetual  and  indiftindt  muttering  occur- 
red, with  great  reftlefsnefs  and  agitation  ;  the  fur- 
face  and  extremities  were  fometimes  of  a  burning 
heat,  fometimes  clammy  and  cold.    The  eyes  loft 
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their  common  direction,  the  axis  of  each  being 
turned  towards  the  nofe.    In  this  (late  however  the 
fenfibility  of  the  retina  was  not  impaired,  but  rather 
encreafed,  for  he  fcreamed  out  on  the  light  of  the 
window  being  admitted,  to  which  before  he  had 
been  accu  domed.    At  this  time  alfo  the  fenfe  of 
touch  feemed  more  than  ufually  acute,  for  he  ap- 
peared difturbed  with  every  accidental  breath  of 
air.    The  delirium,  and  the  derangement  of  vifion 
Commenced  nearly  together,  but  we  obferved  the 
derangement  of  vifion  firft.    On  the  firft  of  De- 
cember he  complained  that  he  faw  objects  fome- 
times  double  5  but  it  was  not  till  the  fucceeding 
day  that  any  confiderable  incoherence  of  mind  was 
obferved.    The  pulfe  became  feeble  and  irregular 
on  the  fourth  ;  the  refpiration,  which  had  been 
Angularly  undifturbed,  became  laborious ;  the  ex- 
tremities  grew  cold  ;  and'  in  ninety-fix  hours  after 
all  means  of  nutrition,  as  well  as  all  medicine  had 
been  abandoned,  he  ceafed  to  breathe. 

Mr.  M.  complained  very  little  of  hunger.  Oc- 
cafionally  he  exprefled  a  with  that  he  could  fwallow, 
but  not  often,  nor  anxioufly  ;  and  when  queftioned 
on  the  fubjed  of  his  appetite,  always  declared  that 
he  had  no  hunger  to  occafion  any  uneafinefs.  The 
clyfters  evidently  relieved  the  fenfe  of  hunger,  and 
the  opium  they  contained,  feemed  to  have  a  prin- 
cipal mare  in  producing  this  relief.    It  occafioned 
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quiet  and  reft  after  each  clyfter,  and  allayed  every 
kind  of  defire  or  appetite. 

Neither  was  Mr.  M.'  much  difturbed  with 
thirft.  This  fenfation  was  indeed  troublefome 
during  the  firft  days  of  his  abftinence  ;  but  it  abat- 
ed, and,  as  he  declared  was  always  removed  by 
the  tepid  bath,  in  which  he  had  the  moft  grateful 
fenfations. 

Mr.  M.'s  fpirits  were  uncommonly  even,  and 
his  intellect  perfectly  found.  He  occupied  himfelf 
a  good  deal  in  his  private  concerns,  and  as  ufual 
interefted  himfelf  in  public  affairs.  As  we  difcou- 
raged  all  unneceffary  exertion,  he  fpent  a  great  part 
of  his  time  in  bed  ;  but  till  the  laft  few  days  of  his 
life,  he  drafted  and  undrefled  himfelf  daily,  and 
walked,  not  only  about  his  room,  but  through  the 
houfe.  His  nights  were  quiet,  and  his  fleep  found, 
and  apparently  refrefhing.  Towards  the  end  of  this 
period,  he  faid  he  had  very  lively  dreams,  but  they 
were  all  of  a  pleafant  nature.  The  laft  conven- 
tion I  had  with  him  was  on  the  morning  of  the  fe- 
cond  of  December.  He  told  me  that  he  had  had 
a  very  gay  evening  with  two  Yorkfhire  Baronets, 
whom  he  named  ;  they  had  puftied  the  bottle  about 
freely ;  many  jokes  had  paffed,  at  the  recollection 
of  which  he  laughed  heartily,  a  thing  uncommon 
with  him.    When  I  obferved  that  this  was  a- very 
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lively  dream,  he  feemed  to  endeavour  to  recoiled 
himfelf,  and  for  a  moment  appeared  fenfible  that 
the  fcene  had  palfed  in  fleep.   But  recurring  to  the 
circumftances,  he  fpoke  of  them  again  as  realities, 
and  I  made  no  further  attempt  to  undeceive  him. 
He  faid  he  had  been  walking  out  that  morning, 
and  was  pleafed  to  fee  the  fpring  fo  far  advanced- 
he  had  never  felt  the  air  fo  refrefhing.    At  this 
time,  though  his  pulfe  was  become  rapid,  his  ref- 
piration  was  natural,  and  his  fpeech  diftinft,  and 
without  effort.     He  was  extremely  weak,  and 
fcarcely  able  to  turn  himfelf  in  bed,  to  which  he 
had  for  feveral  days  been  entirely  confined.  No 
man  had  ever  perhaps  approached  death  by  fteps 
more  eafy ;  and  it  was  earneftly  to  be  wiflied  that 
his  remaining  moments  might  be  few.    This  wifh 
was  not  gratified.    In  about  an  hour  afterwards 
his  delirium  became  complete,  duving  which  his 
ftrength  evidently  increafed,  and  the  ftruggle  com- 
menced which  has  already  been  defcribed,  and 
which  lafted  ninety^fix  hours.    He  died  in  his  fixty 
feventh  year. 

I  have  been  the  more  particular  in  noting  this 
cafe,  becaufe  I  have  not  found  the  methods  of  fup- 
porting  life  under  impaired  or  obftrucled  degluti- 
tion, fufficiently  detailed,  nor  the  death  from  ina- 
nition defcribed  with  fufficient  accuracy.  A  know- 
ledge of  the  firft  may  on  many  occafions  be  impor- 
tant ; 
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tant ;  and  an  acquaintance  with  the  laft  may  poffi- 
bly  throw  light  on  fome  difficult  queftions  that 
refpecl:  not  merely  the  vital,  but  the  intellectual 
phenomena. 

I  have  not  found  any  cafe  deferving  of  credit, 
in  which  life  was  fo  long  preferved  without  the  aid 
of  the  ftomach,  two  excepted,  one  recorded  by 
Ramazzini,*  and  the  other  mentioned  by  Mr. 
Cruiklhanks.f    The  cafe  defcribed  by  Ramazzini 
was  that  of  a  nun ;  and  the  obftruftion  was  not 
mechanical,  but  fpafmodic ;  or  as  he  himfelf  fup- 
pofes,  arifing  from  a  paralyils  of  the  Oefophagus. 
She  is  faid  to  have  lived  fixty-fac  days  without  fwal- 
lowing,  the  whole  of  her  nutriment  confifting  of  a 
fingle  clyfter  of  broth,  and  two  yolks  of  eggs,- ad - 
miniftered  daily.    The  dyfphagia,  which  came  on 
fuddenly,  feems  alfo  to  have  gone  fuddenly  off, 
and  (he  finally  recovered,    The  cafe  is  not  given 
with  fuch  minulenefs  by  Ramazzini  as  to  inform 
us  whether  any  attempts  at  fwallowing  were  made 
during  the  dyfphagia.    As  the  obftrudtion  was  not 
mechanical,  it  is  probable  that  fuch  attempts  were 
made  daily }  and  if  this  be  fuppofed,  a  fufpicioh 
may  be  entertained  from  the  nature  of  the  affection, 
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that  more  or  lets  nutriment  might  be  fwallowed. 
It  is  obferved  by  Ramazzini,  that  the  fufferings  of 
hi»  patient  were  fo  great  on  the  30th  day,  that  me 
was  anxious  for  death,  and  refufed  to  admit  the 
clyfter,  which  however  was  adminiftered  during 
Syncope,  and  with  immediate  and  happy  effects. 
In  this  refpeft  her  fituation  was  perfectly  contrafted 
by  that  of  Mr.  M.  who  enjoyed  eafe  and  ferenity  of 
mind  till  the  laft  final  ftruggle,  as  has  already  been 
mentioned. 

The  cafe  of  Mr.  Cruikfhanks  is  not  given  at 
length,  but  alluded  to  in  the  following  words. 
"  That  the  furface  of  the  Ikin  abforbs  other  fluids 
"  which  come  in  contact  with  it,  I  have  not  the 
"  leaft  doubt.    A  patient  of  mine,  with  a  ftri&ure 
"  of  the  Oefophagus,  received  nothing,  either  folid 
«  or  liquid,  into  the  ftomach  for  two  months;  he 
"  was  exceedingly  thirfty,  and  complained  of  mak- 
"  ing  no  water.    I  ordered  him  the  warm  bath  for 
';  an  hour  evening  and  morning  for  a  month ;  his 
"  thirft  vanimed,  and  he  made  water  in  the  fame 
"  manner  as  when  he  ufed  to  drink  by  the  mouth, 
«  and  the  fluid  defcended  readily  into  the  ftomach." 
It  is  to  be  regretted  that  a  cafe  fo  curious  is  not 
given  in  detail.    It  does  not  appear  what  other 
means  of  fuftenance  Mr.-Cruikmanks  employed 
befides  the  tepid  bath,  efpecially  during  the  month 
of  abftinence,  in  which  the  bath  itfelf  does  not  feem 

to 
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to  have  been  ufed.  On  fome  future  occafion  it  is 
to  be  wifhed  that  he  may  fupply  thefe  deficiencies  5 
efpecially  as  the  information  I  am  about  to  give, 
will  fhew  that  the  conclufion  he  draws  from  this 
cafe,  of  the  abforption  of  the  fkin,  is  fallacious. 

Notwithftanding  what  I  had  obferved  formerly, 
I  fully  expe&ed  in  the  cafe  of  Mr.  M.  an  increafe 
of  weight  from  the  immerfion,  becaufe  he  always 
exprefled  great  comfort  from  the  bath,  with  abate- 
ment of  thirft,  (which  however  was  never  great)  and 
becaufe  fubfequent  to  the  daily  ufe  of  it,  the  urine 
had  flowed  more  plentifully  and  become  lefs  pun- 
gent.   1  expe&ed  it  alfo  from  the  authority  of  ge- 
neral opinion,  and  was  curious  to  know  the  extent 
of  the  abforption.    I  weighed  him  three  different 
times.    The  firft  time  he  was  weighed  with  his 
cloathes  on,  before  he  went  into  the  bath  j  and  naked 
when  he  returned  from  it.    Our  procefs  was  there- 
fore complicated.    He  appeared  to  have  gained  30 
oz.  in  weight,  which  gave  him  much  comfort;  and 
this  circumftance  prevented  me  from  undeceiving 
him  when  I  afterwards  difcovered  the  error.*  The 
fecond  time  he  ftepped  perfectly  naked  upon  Mer- 
lin's balance  immediately  before  immerfion,  and 
again  immediately  after  it,  his  body  being  previ- 
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oully  dried.  The  weights  were  never  moved.  The 
refult  furprifed  me  :  I  could  not  diftinguifti  the 
flighted  variation  in  the  weight  of  his  body,  though 
my  beam  would  have  detected  a  fingle  drachm.  I 
repeated  this  experiment  four  days  afterwards,  and 
with  a  fimilar  refult— On  both  of  thefe  occafions 
the  immerfion  continued  an  hour,  and  a  conftant 
fri&ion  had  been  kept  up  nearly  the  whole  of  this 
time  on  the  inner  furface  of  the  thighs,  with  the 
view  of  increafing  the  action  of  the  abforbents. 

It  is  worthy  of  obfervation  that  ,there  was  nei- 
ther increafe  nor  decreafe  of  weight  in  the  bath ; 
yet  Mr.  M.  was  at  this  time  wafting  twenty  ounces 
in  twenty- four  hours,  and  confequently  if  there  was 
no  abforption  in  the  bath,  it  might  be  fuppofed  that 
he  would  have  loft  5-6ths  of  an  ounce  during  the 
hour  of  immerfion.    It  is  the  more  remarkable  that 
there  was  no  decreafe,  becaufe  in  the  bath  the  fkin 
always  foftened,  and  the  forehead  became  covered 
with  a  gentle  moifture,  which  probably  arofe  from 
the  condenfation  of  the  vapour  from  the  bath.  At 
.  the  time  however  I  confidered  this  as  the  matter  of 
perforation,  becaufe  after  leaving  the  bath,  and 
eroing  intoned  previoufly  warmed,  be  ufually  fell 
into  a  gentle  and  general  diaphorefis,  the  foother  of 
every  irritation,  and  the  harbinger  of  refrefhing  fleep. 
So  far  the  cafe  is  tolerably  complete.   I  lament  that 
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I  cannot  give  the  appearances  on  difiedtion,  as  we 
were  not  permitted  to  examine  the  body  after  death. 


The  reflections  fuggefted  by  this  cafe  are  nume- 
rous :  1  fhall  prefent  one  or  two  that  feem  impor- 
tant. 

The  natural  ftate  of  the  pulfe  during  the  firft 
month  of  Mr.  M.'s  abftinence,  when  his  ftrength 
was  daily  decaying,  demonftrates,  that  the  motion 
of  the  heart  and  arteries  gives  no  certain  indication 
of  the  ftrength  of  the  fyftem.  Pure  debility,  within 
certain  limits,  does  not  feem  to,  produce  a  frequent 
pulfe,  nor  in  all  cafes,  a  feeble  one ;  but  when  car- 
ried to  a  certain  degree,  it  excites  that  commotion  - 
of  the  fyftem,  in  which-— firft  the  contractions  of 
the  heart,  and  afterwards  of  the  lungs,  become 
more  rapid ;  which  in  popular  language  may  be  de- 
nominated the  laft  ftruggle  of  nature,  and  which 
may  be  confidered  as  indicating  the  approach  of 
death.*    To  endeavour  to  reconcile  thefe  phenome- 
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*  In  a  recent  cafe  (April  1798)  where  deglutition  was  ob- 
ftrufted  from  a  different  caufe,  the  fame  methods  of  fupport- 
ing  life  as  in  the  cafe  of  Mr.  M.  were  reforted  to.  But  the 
tepid  bath  was  foon  abandoned,  the  patient  conceiving  that  it 
irritated  a  cough  to  which  he  was  fubjetf.    In  this  inftance, 
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na  to  any  of  the  prevailing  theories  of  vital  motion, 
would  be  a  fruitlefs  attempt.  Death  has  not  an 
uniform  afpedt,  but  its  phafes  do  not  appear  to  me 
numerous.  The  concluding  fcene  in  the  life  of  Mr. 
M.  may  illuftrate  the  form  of  its  approach,  as  well 
as  the  natufe  of  the  fymptoms  in  the  laft  ftage  of 
fever,  and  of  various  other  difeafes,  in  which  fimi- 
lar  fymptoms  occur. 

The  natural  ftate  of  the  heat,  during  the  inac- 
tion of  the  ftomach,  might  prove,  if  it  were  necef- 
fary,  how  little  the  vital  heat  is  connected  with  the 
function  of  digeftion,  and  renders  it  probably  that 
the  general  increafe  of  heat  which  follows  the  ap- 
plication 


as  in  that  of  Mr.  M.  the  approach  of  death  was  gentle  and 
eafy.  The  patient,  who  was  aware  of  his  real  fituation,  met 
his  fate  with  perfeft  equanimity,  and  poflefled  his  undemand- 
ing to  the  laft.  Though  the  pulfe  became  more  frequent  two 
or  three  days  preceding  his  death,  yet  there  was  little  or 
nothing  of  that  ftruggle  defcribed  in  the  cafe  of  Mr.  M. 
This  gentleman  had  long  been  wafting  under  an  incurable 
difeafe,  and  had  taken  little  nutrition  for  fome  time  previous 
to  the  commencement  of  his  abftinence.— He  lived  twenty- 
three  days  after  he  defifted  from  all  attempts  at  deglutition.  He 
never  complained  of  hunger,  and  the  thirft  which  he  felt 
occurred  at  intervals  only,  and  was  not  very  fevere.  The 
cafe  was  unfavourable  to  more  particular  obfervations ;  the 
patient  having  been  long  fubjeft  to  a  difeafe  of  the  fyftem 
by  which  the  epiglottis  and  the  furrbunding  parts  were  finally 
deftroyed,  his  fymptoms  were  of  a  mixed  nature. 
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plication  of  many  ftimulating  bodies  to  this  organ, 
is  not  the  direct  effect  of  the  action  of  the  ftomach 
itfelf,  but  of  its  influence  on  the  heart,  or  dia- 
phragm, or  both.  It  is  afferted  by  Haller,  that  in 
cafes  fimilar  to  that  of  Mr.  M.  the  heat  has  been 
found  diminifhed.  The  obfervations  made  by  the 
thermometer  in  this  cafe,  throw  a  doubt  on  the 
afTertion  ;  while  the  great  facility  with  which  Mr. 
M.  parted  with  his  heat,  concurs  with  a  variety  of 
correfponding  facts  to  fupport  the  pofition,  that  in 
thofe  fituations,  where  the  generation  of  heat  is  na- 
tural, the  power  of  retaining  it  in  the  fyftem  is  in 
proportion  to  the  force  of  the  living  principle. 

But  what  fhall  we  conclude  refpecting  the  ab- 
forption  of  water  by  the  furface  of  the  body  in  the 
warm  bath  ? — Admitting  that  it  did  not  take  place 
in  the  cafe  of  Mr.  M.  it  may  be  fuppofed  this  did 
not  arife  from  the  impermeability  of  the  cuticle, 
but  from  the  heat  of  the  bath  being  too  high.  It 
may  be  added,  that  the  analogy  of  the  vegetable 
kingdom  fupports  this  fuppofition,  fince  vegetables 
are  found  to  exhale  in  warm  and  dry  air  during  the 
day,  but  to  abforb  largely  under  the  moifture  and 
coolnefs  of  night.  Confiderations  of  this  kind 
might  probably  influence  fome  learned  phyficians  in 
London  who  were  confulted  in  this  cafe,  to  propofe 
that  the  heat  of  the  bath  (hould  be  as  low  as  8o°. — 
It  was  however  raifed  to  960  for  two  reafons :  the 
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firft,  that  I  had  found  no  increafe  of  weight  in  the 
Buxton  bath  at  820;  the  fecond,  that  as  Mr.  M. 
parted  with  his  heat  eafily,  he  could  not  fuppori 
immerfion  with  comfort  in  a  lower  temperature. 

It  is  however  more  likely  to  be  fuppofed,  that 
though  there  was  no  increafe  of  weight  in  the  cafe 
of  Mr.  M.,  there  might  be  an  abforption  in  the 
bath  which  was  countervailed  by  the  increafed  ex- 
halation.— The  experiments  I  have  detailed  do  not 
enable  us  to  decide  this  point  abfolutely ;  but  from 
them,  and  from  various  other  confiderations,  I  en- 
tertain little  doubt,  that  though  the  exhalants  of  the 
iflcin  pierce  the  epidermis,  and  come  into  contact 
with  the  external  air,  the  mouths  of  the  abforbents 
terminate  under  it,  and  are  covered  by  it ;  and  that 
while  it  remains  found  and  entire,  no  abforption  of 
folid,  liquid,  or  aeriform  elaftic  fluid,  takes  place 
on  the  furface.  In  the  inftances  that  are  fuppofed 
to  favour  the  contrary  opinion,  it  will  be  found, 
that  the  article  abforbed  is  forced  through  the  epi- 
dermis by  mechanical  preffure  ;  or  that  the  epider- 
mis has  been  previoufly  deftroyed  by  injury  or  dif- 
eafe  ;  or  if  found,  that  the  article  applied  to  it  is  of 
jin  acrid  nature,  which  firft  erodes  this  tegument, 
and  then  coming  into  contad  with  the  mouths  of 
the  lymphatics  under  it,  is  of  courfe  abforbed.* 

At 


*  The  abforption  of  mercury,  fulphur,  oil  of  turpentine, 
and  fimilar  fubftances,  rubbed  on  the  fkin  in  the  form  of  un- 
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At  the  inftant  that  thefe  obfervations  are  com- 
mitted to  the  prefs,  my  attention  has  been  pointed 
to  the  valuable  memoir  on  this  fubje&  read  before 
the  Academy  of  Sciences  by  M  Seguin,  of  which 
•fome  account  is  given  by  Fourcroy  in  the  third 
volume  of  "  La  Medicine  eclairee  par  les  Sciences 
phyjiques,  p.  232."    The  conclufions  of  M.  Seguin 
correfpond  in  every  particular  with  thofe  which  I 
have  already  laid  down,  and  being  founded  on  a 
great  variety  of  experiments  made  for  the  exprefs 
purpofe  of  determining  on  the  cutaneous  abforp- 
tion,  they  appear  to  me  to  give  his  inferences  all 
the  folidity  of  truth.    The  objection,  that  though 

there 


guents,  comes  under  the  firft  of  thefe  defcriptions;  the  abforp- 
tion  of  the  fame  fubftances,  and  in  fome  rare  inftances  of  lead 
from  the  furface  of  wounds,  and  of  herpetic,  or  other  erup- 
tions, under  the  fecond  ;  the  abforption  of  cantharides,  aloes, 
&c.  under  the  third.    I  am  not  ignorant  of  the  experiments 
of  Dr.  Falconer  and  Mr.  Aljbernethy,  nor  wanting  in  due  re- 
fpeft  for  thofe  gentlemen;  but  my  own  obfervations,  fupported 
by  the  experiments  of  M.  Seguin,  induce  me  to  rejecT:  their 
conclufions.    A  probable  fonrce  of  error  in  the  experiments 
fuppofed  to  afford  a  direft  proof  of  cutaneous  abforption,  is, 
that  they  were  made  on  a  fmall  part  of  the  body,  e.  g.  the  arm 
or  leg,  and  not  on  the  whole;  though  if  the  mouth  and  nof- 
trils  were  left  free  for  refpiration,  it  would  be  as  eafy,  and 
much  more  correcT:,  to  make  experiments  for  this  purpofe,  as 
well  as  for  determining  the  quantity  of  exhalation,  on  the 
whole  of  the  furface,  as  on  a  part.    Dr.  Marcard,  who  wrote 
exprefsly  on  the  effeas  of  the  bath,  has  adopted  the  theory  of 
abforption  through  the  fkin,  without  making  any  experiments. 
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there  is  no  increafe  of  weight  in  the  bath,  there 
may  be  an  abforption,  which  is  countervailed  by 
-the  exhalation,   M.  Seguin  found  a  fatisfa&oiy 
mode  of  invalidating.    He  diffolved  in  the  water 
of  the  bath,  in  which  he  made  his  experiments, 
fubftances  which  produce  a  fpecific  effect  when 
received  into  the  fyftem,  by  which  their  inhalation 
might  be  afcertained.    He  employed  the  oxyge- 
nated muriat  of  mercury  in  folution,  on  a  number 
of  venereal  patients,  and  while  the  epidermis  was 
entire,  he  never  perceived  a  fingle  inftance  of  fali- 
vation,  or  even  of  amendment  of  their  complaints. 
But  in  cafes  where  a  considerable  portion  of  epi- 
dermis was  injured  or  deftroyed,  as  in  the  itch,  the 
fpecific  effects  of  mercury  on  the  fyftem  were  pro- 
duced.   The  experiments  of  M.  Seguin  are  very 
numerous,  and  appear  to  be  devifed  fo  as  to  meet 
every  objection.    He  concludes  from  the  whole, 
that  while  the  epidermis  is  entire,  the  abforbents  of 
the  furface  take  up  neither  water  nor  air,  nor  any 
fubftance  diffufed  or  diflblved  in  either. 

Admitting  that  the  inferences  of  the  friend  and 
coadjutor  of  Lavoifier  are  juft,  how  are  we  to  ex- 
plain the  refremment  and  abatement  of  thirft,  ex- 
perienced by  Mr.  M.  in  the  bath.  Referring  to 
what  is  faid  in  pages  177,  &c.  on  the  nature  of 
thirft,  we  may  here  mortly  obferve,  that  as  liquids 
thrown  into  the  ftomach  relax  the  exhalants  of  the 
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furface,  fo  doubtlefs  this  action  is  reciprocal ;  and 
that  the  exhalants  of  the  furface  being  relaxed  in 
the  warm  bath,  a  relaxation  in  thofe  of  the  ftomach 
enfues,  by  which  the  fenfe  of  thirft  is  abated.  In 
the  cold,  as  well  as  in  the  hot  ftate  of  intermittent 
fever,  the  thirft  is  great ;  but  it  is  always  leflened, 
and  generally  removed,  on  the  acceflion  of  the 
fweating  ftage,  though  no  liquid  mould  have  been 
fwallowed. 


Will  this  explanation,  it  may  be  afked,  account 
for  the  benefit  derived  in  accidents  at  fea,  when  no 
drink  can  be  produced,  from  immerfing  the  body 
in  water,  or  applying  wet  fubftances  to  its  furface  ? 

It  will  explain  it  in  part  perhaps,  but  not  wholly.  

In  the  torrid  zone,  where  the  greater  part  of  thefe 
inftances  have  occurred,  the  immerfion  of  the  body 
in  water,  or  the  application  of  wet  clothes  to  the 
*kin,  will  keep  the  furface  cool,  by  defending  it 
againft  the  diredt  rays  of  the  fun,  and  thus  prevent 
the  debility  produced  by  an  accelerated  circulation; 
it  will  alfo  defend  it,  in  whatever  climate,  from  the* 
wafting  effeft  of  evaporation,  and  thus  be  a  means- 
of  prolonging  the  ftrength.    This  reafoning  is  fup- 
ported  by  a  fad  which  maybe  inferred  from  the 
circumftances  I  have  mentioned,  and  which  is  efta- 
bliftied  by  the  experiments  of  M.  Seguin,  that  the 
body  waftes  much  lefs  in  water  than  in  air. 
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In  the  Buxton  bath  I  found  my  weight  very 
{lightly  diminifhed;  but  in  the  cafe  of  Mr.  M.  and 
in  all  our  experiments  on  diabetic  patients,  there 
was  neither  diminution  nor  increafe  in  the  bath. 
In  the  experiments  of  M.  Seguin,  there  was  always 
fome  diminution  in  the  bath  of  whatever  tempera- 
ture, which  he  afcribes  to  the  pulmonary  perfpi- 
ration.     How  is  this  difference  accounted  for  ? 
Though  the  cutaneous  exhalation  may  have  been 
flopped  in  Mr.  M.  during  immerfion,  yet  allowing 
the  perfpiration  by  the  lungs  to  have  gone  on,  this 
alone,  fuppofing  no  abforption,  ought  to  have  pro- 
duced a  diminution  of  weight  in  the  bath.   To  this 
it  may  be  replied,  that  though  no  abforption  through 
the  fcin  takes  place  in  the  bath,  that  by  the  lungs 
goes  on,  while  in  the  heat  of  960.  the  evaporation 
from  the  furface  of  the  water,  by  loading  with  moif- 
ture  the  air  inhaled,  prevents  its  taking  up  the  moif- 
ture  in  the  lungs,  and  thus  diminifhes  the  pulmo- 
nary perfpiration.— Aga'inft  this  fource  of  error  it  is 
probable  that  M.  Seguin  guarded  *  It  is  in  this  way 
that  the  increafe  of  the  weight  of  the  body  in  moift 

air, 


*  I  fay  probable,  becaufe  I  have  not  feen  the  memoir  of 
Seguin  himfelf,  but  only  the  abftraft  of  it  given  by  Fourcrov, 
who  does  not  enter  into  the  details.-An  account  of  tins  ab- 
ftraft  is  given  very  accurately,  and  pretty  much  in  detail,  m 
the  Monthly  Review  Enlarged,  vol.  xii.  p.  514.  I  have  fob, 
joined  an  extract  of  the  article  of  Mr.  Fourcroy  to  this  fi> 
d  ed'tt'u^  See  Appendix,  No.  III. 
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air,  which  is  faid  fometimes  to  occur,  and  which 
has  been  fuppofed  to  prove  a  cutaneous  abforp- 
tion,  may  be  accounted  for.  In  moift  air  the  ab- 
forption  of  the  lungs  from  the  atmofphere  goes  on 
unchanged,  while  the  pulmonary,  as  well  as  the 
cutaneous  perfpiration,  is  diminifhed,  and  thus  the 
increafed  weight  of  the  body  may  be  explained. 
On  this  point  however  more  accurate  experiments 
are  required. 

It  was  obferved,  that  the  difcharge  by  urine 
alone,  in  the  cafe  of  Mr.  M.  exceeded  much  in 
weight  the  wafte  of  his  whole  body ;  and  it  cannot 
be  doubted  that  the  difcharge  by  ftool  and  perfpira- 
tion exceeded  the  weight  of  the  clyfters.  .Thus  it 
appears  that  the  egefta  exceeded  the  ingefta,  in  a 
proportion  much  greater  than  the  wafte  of  his  body 
will  explain.  How,  it  may  be  faid,  is  this  ac- 
counted for,  unlefs  by  cutaneous  abforption  ?  In 
the  fame  way,  it  may  be  anfwered,  by  the  aclion 
of  the  lungs. 

That  the  oxygen  inhaled  in  refpiration  from  the 
atmofphere  unites  in  part  with  the  carbon  of  the 
blood,  to  form  carbonic  acid  gas,  and  in  part  with 
the  hydrogen,  to  form  water,  is  generally  admitted. 
In  inftances  of  inanition  we  may.  fuppofe  the  pro- 
portion in  which  it  unites  to  thefe  different  fubftan- 
ces  to  be  varied  by  the  powers  of  life ;  that  the 

formation 


270 


formation  of  water  is  greater  than  ufual,  and  that 
of  carbonic  acid  gas  lefs.    Thus  a  portion  of  the 
oxygen,  which,  in  the  ordinary  courfe  of  things 
is  exhaled  in  the  form  of  an  elajlic  vapour,  being  ab- 
forbed  in  the  form  of  water,  will  ferve  to  retard  the 
wade  of  the  body,  and  to  furnifh  the  blood  with 
the  proportion  of  lymph,  which  affords  a  proper 
fupply  to  the  fecretions  of  urine  and  per fpiration. 
In  the  cafe  of  Mr.  M.  there  was  no  appearance  of 
that  acrimony  of  the  fluids  which  might  naturally 
have  been  expected  from  the  ceflation  of  the  fupply 
of  chyle,  and  which  Haller  defcribes  as  the  conftant 
effect  of  inanition. 

This  theory  of  the  increafed  formation  of  water 
in  the  lungs  has  been  employed  by  Dr.  Rutherford 
of  Edinburgh,  to  account  for  the  vaft  difcharge  by 
the  bladder  in  diabetes.    It  feems  alfo  to  account 
for  the  phenomenon  of  the  egefta  exceeding  the 
ingefta,  fo  often  obferved  in  that  difeafe.    It  illuf- 
trates  the  docVine  of  Seguin,  in  the  memoir  al- 
ready quoted,  of  which  Fourcroy  gives  an  account 
in  the  following  words — Le  diabete  ne  provient  point 
de  V  eau  abforbee  dans  /'  air  par  la  peau,  mais  du  refnx 
de  celle  qui  ne  peut  pas  etre  enlevee  aux  poumons  par 
r  air  trop  charge  d'hwiidite—a  do&rine  which  ap- 
pears to  be  defeftive,  from  not  pointing  out  the 
fource  of  the  increafed  quantity  of  water  in  the 
lungs.    Beautiful  as  the  theory  of  Dr.  Rutherford 
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is,  it  cannot  be  considered  as  eftablifhed  in  diabetes, 
or  in  inanition  (to  which  1  have  extended  it)  till  the 
air  expired  by  patients  under  thefe  difeafes  fliall  be 
examined.    In  the  mean  time  I  may  obferve,  that 
the  application  of  it  to  the  cafe  of  Mr.  M.  accords 
with  the  ufual  oeconomy  of  the  living  principle, 
which  in  remedying  the  defect  of  particular  organs, 
does  not  transfer  their  powers  entire  to  other  parts 
of  the  fyftem,  but  modifies  or  increafes  the  natural 
aftion  of  fome  other  organ,  by  which  that  deficiency 
may  be  to  a  certain  degree  countervailed.  Such 
an  exertion  of  the  living  principle  was  evident  in 
the  cafe  of  Mr.  M.  in  the  increafed  powers  of  the 
re&um,  which  have  already  been  defcribed.  Thefe 
vicarious  a&ions  of  the  fyftem  are  however  defec- 
tive, whether  arifing  fpontaneoufly,  or  by  die  af- 
fiftance  of  art.  No  applications  of  food  to  the  inner 
furface  of  the  rectum  can  long  fupply  the  abfence 
of  food  in  the  ftomach,  nor  can  the  want  of  liquid 
in  that  organ  be  long  countervailed  by  applications 
of  moifture  to  the  furface,  aided  by  the  modified 
aftion  of  the  lungs.    After  a  certain  time,  though 
immerfed  in  water  to  the -chin,  the  thirft  will  prove 
intolerable  without  drink,  as  the  mipwreck  defcribed 
in  the  Appendix  will  teftify,  {Appendix,  p.  24)  and 
the  fufferings  of  Tantalum*  which  the  theories  of 

Dr. 


*  Dr.  Marcard,  in  the  work  quoted,/,.  ,35,  after  aflerting 
the  great  inhalation  of  water  by  the  flcin  in  the  bath,  de" 
clares,  that  no  naturalift  will  eftimate  the  fufferings  of  Tan. 
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Dr.  Marcard  led  him  to  deride,  will  be  rated  as 
highly  by  the  naturalift  as  by  the  poet. 

If  the'  non-abforption  of  the  furface  of  the  body 
be  eftabliftied ;  it  will  afcertain,  that  contagion  is 
received  into  the  fyftem,  in  the  ordinary  courfe  of 
things,  by  the  lungs  only ;  ancj  perhaps  juftify  a 
pra&ice  common,  as  I  am  informed,  among  our 
more  experienced  feamen  on  the  coaft  of  Guinea, 
and  other  warm  climates,  who  when  expofed  during 
the  night  to  a  breeze  from  the  marfhes,  wrap  their 
heads  in  a  fea-cloak,  or  other  covering,  and  fleep 
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talus  highly.  It  feems  probable,  that  immerfion  in  tepid  wa- 
ter is  more  effeaual  in  abating  thirft,  than  immerfion  in  cold 
water. 

The  account  I  have  given  of  Dr.  Rutherford's  theory  of 
diabetes,  1  derive  from  the  valuable  inaugural  diflertation  of 
Dr.  Marcet,  of  Geneva,  juft  publifhed,  prefented  to  me  by  the 
ingenious  author.  .  To  Dr.  Marcet  I  am  alfo  indebted  for 
pointing  out  the  memoir  of  M.  Seguin,  whofe  doftrine  he 
himfelf  has  controverted,  from  giving,  I  apprehend,  more 
weight  to  the  authority  of  Haller,  than  on  inquiry,  it  will  be 
found  to  deferve  on  this  fubjecl:. 

The  explanation  offered  by  Dr.  Marcet  of  the  increafed 
heat  in  diabetes  will  be  found  I  believe  irrelevant.— In  three 
cafes  of  this  difeafe  which  I  have  examined,  the  heat  previous 
to  the  medical  treatment  was  lefs,  not  greater  than  natural, 
notwithftanding  the  almoft  unanimous  concurrence  of  authors 
in  the  contrary  ftatement ;  a  proof  among  many  others  of 
the  inaccuracy  of  the  accounts  we  have  of  temperature  m 
difeafe. 


fearlefsly  on  the  deck  with  the  reft  of  their  bodies 
nearly  naked,  in  confequence  of  the  heat. 

It  is  with  pleafure  I  lay  down  my  pen,  though 
other  obfervations  crowd  upon  me.    If  what  I  have 
already  offered  feem  tedious,  the  intereft  of  the  fub- 
jeft  will  plead  my  apology.   It  is  no  otherwife  con- 
nected with  the  reft  of  the  work,  than  as  it  regards 
the  moft  important  functions  of  the  living  principle. 
— But  I  have  not  been  very  ftudious  of  rigid  method 
in  this  volume,  which  is  enlarged  beyond  my  ori- 
ginal defign.— Should  the  facts  which  it  contains 
deferve  and  obtain  attention,  the  fate  of  the  reafon- 
mgs  by  which  they  are  accompanied  will  be  a  matter 
of  little  anxiety.  In  the  prefent  ftate  of  our  fcience 
the  enlightened  reader  will  thank  .me  for  avoiding 
fyftematic  arrangement ;  and  recommending  myfelf 
to  his  candour,  I  bid  him  adieu  ! 
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Of  Tetanus,  and  of  Convuljive  Diforders. 

Read  before  the  Medical  Society  of  London,  May  10,  1790,  and 
extracted  from  the  3d  volume  of  their  Memoirs.— Page  147. 

THE  various  objects  which  engage  your  attention  will 
not  admit  of  much  of  your  time  being  employed  on  a  {ingle 
paper,  and  I  have  undertaken  to  write  on  a  fubjeft  of  fome 
importance.  It  will  be  proper  for  me  therefore  to  come 
direftly  to  the  point,  and  to  avoid  as  much  as  poflible  every 
thing  that  is  fuperfluous.  What  I  have  to  offer  ftiall  be 
confined  to  the  treatment  of  convulfive  diforders,  and  efpe- 
cially  of  tetanus. 

For  this  difeafe,  fo  terrible  in  its  progrefs,  and  fo  gene- 
tally  fatal  in  its  iffue,  feveral  new  remedies  have  been  pro- 
pofed  within  the  laft  thirty  years,  and  each  in  its  turn  has 
had  fome  fhare  of  public  confidence.  But  opium,  mercury, 
the  cold  bath,  and  wine,  are  thofe  only  which  feem  entitled 
to  any  reputation,  and  of  each,  it  has  been  my  fortune  to 
have  had  fome  experience.  This  experience  I  proceed  to 
give  you  with  all  the  clearnefs  and  faithfulnefs  in  my  power. 
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In  the  courfe  of  nine  years  practice  I  have  feen  feven 
cafes  of  this  difeafe ;  of  which  two  were  idiopathic,  and 
five  the  confequence  of  wounds.    Of  thefe  in  order. 

I.  George  Gardner,  a  foldier  in  the  Sta'ffordfhire  mili- 
tia, was  put  under  my  care  by  his  officers,  on  the  20th  of 
February,  178 1.    About  a  fortnight  before,  after  fevere 
dancing  and  hard  drinking  at  a  country  wedding,  in  which 
"he  had  been  employed  two  days  and  nights,  he  fell  fuddenly 
into  a  fit,  which  lafted  an  hour  and  a  half,  during  which  his 
confcioufnefs  was  abolifhed.    On  recovery  he  was  affected 
with  (light  twitchings,. which  gradually  encreafed,  and  were 
followed  by  fixed  fpafmodic  contractions  in  different  parts 
of  the  body,  but  more  affe&ing  the  left  fide  than  the  right. 
He  had,  when  I  faw  him,  all  the  fymptoms  of  tetanus. 
The  head  was  pulled^  towards  the  left  ftioulder,  the  left 
corner  of  the  mouth  was  thrown  upwards,  the  eyes  were 
hollow,  the  countenance  pale  and  ghaftly,  the  face  and 
neck  bedewed  with  a  cold  fweat ;  but  his  moft  diftreffing 
fymptom  was  a  violent  pain  under  the  enfiform  cartilage, 
with  a  fudden  interruption  of  his  breathing  every  fourth  or 
fifth  infpiration,  by  a  convulfive  hiccup,  accompanied  by  a 
violent  contradion  of  the  mufcles  of  the  abdomen  arid 
lower  extremities.    He  felt  on  this  occafion  as  if  he  had 
received  an  unexpected  blow  on  the  fcrobiculus  cordis. 
'Before  I  faw  him  he  had  been  bled  and  vomited  repeatedly, 
and  had  ufed  the  warm,  bath,  not  only  without  alleviation 
but  with  aggravation  of  his  complaints.    The  three  firft 
remedies  mentioned  were  ufed  here  in  fucceffion,  viz.— 
opium,  mercury,  and  the  cold  bath. 

He  firft  took  a  grain  of  opium  every  other  hour,  after- 
wards a  grain  every  hour,  and  at  laft  two  grains  every  hour ; 

but 
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but  he  grew  worfe  and  worfe  during  the  two  days  on  which 
this  courfe  was  continued.    The  fpafms  extended  to  the 
back  and  fhoulders,  the  head  was  at  times  retraced,  and 
the  mufcles  of  the  abdomen  partook  of  the  general  affec- 
tion.   Being  no  longer  able  to  fwallow  the  pills,  he  took 
no  medicine  of  any  kind  on  the  night  of  the  22d,  in  the 
courfe  of  which  general  convulfions  came  on,  and  returned 
once  or  twice  in  every  hour.    The  tinfture  of  opium 
(liquid  laudanum)  was  now  direded  to  be  given,  and  an 
ounce  of  the  quick-filver  ointment  to  be  rubbed  in  on  each 
thigh.  In  twenty-four  hours  he  took  two  ounces  and  a  half 
of  the  tinclurc  without  fleep  or  alleviation  of  pain.  The 
dofe  being  increafed,  in  the  next  twenty-fix  hours  he  fwal- 
lowed  five  ounces  and  a  half  of  the  laudanum,  a  quantity 
which,  at  that  time,  was  I  believe  unexampled.    He  lay 
now  in  a  ftate  of  torpor.    The  rigidity  of  the  fpafms  was 
indeed  much  lefTened,  and  the  general  convulfions  nearly 
gone;  but  the  debility  was  extreme;  a  complete  hemiplegia 
had  fupervened  j  the  patient's  eyes  were  fixed,  and  his  fpeech 
faultering  and  unintelligible. 

As  this  young  foldier  appeared  on  the  utmoft  verge  of 
life,  it  feemed  no  longer  fafe  to- continue  the  laudanum, 
which  had  relieved  fpafm  only  in  fo  far  as  it  had  brought  on 
genera!  paralyfis.  Intermitting  this  medicine  therefore,  we 
gave  fmall  dofes  of  camphor  from  time  to  time  in  a  liquid 
form,  but  the  chief  attention  was  directed  to  fupporting 
the  ftrength  by  fuch  nourishment  as  could  be  fwallowed. 
Gruel,  with  a  fmall  quantity  of  wine,  was  ordered  for  him, 
though  with  much  caution  ;  for  at  that  time  I  was  not  in- 
ftruaed  with  what  fafety  and  efficacy  this  laft  article  might 
have  been  adminiftered.  For  the  next  fix  days  he  feemed 
to  revive  :  the  general  convulfions  kept  off,  though  the 
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twitchings  and  convulfive  hiccup  continued.  But  on  the 
night  of  the  firft  of  March  he  was  feized,  during  fleep,  with 
a  convulfion  as  fevere  as  ever,  and  this  was  followed  by  a' 
return  of  all  his  fymptoms  with  their  former  violence. 
The  jaws  were  indeed  more  completely  locked  than  before, 
deglutition  was  become  impoflible,  and  the  pain  under  the 
enfiform  cartilege  wasfo  extreme  as  to  force  from  the  patient 
the  moft  piercing  cries.  At  this  time  the  effects  of  the 
quickfilver  ointment  Were  apparent  in  the  fcetor  of  the 
breath,  and  in  a  confiderable  falivation. 

Had  poor  Gardner  been  a  man  of  any  rank,  or  indeed  had 
he  been  furrounded  by  his  family,  it  is  moft  probable  that 
we  muft  now  have  abandoned  him  to  his  fate.    But  our 
proceedings  being  obftru&ed  neither  by  the  prejudices  of 
ignorance,  nor  the  weaknefs  of  affection,  another,  and  a*laft 
effort  for  his  life  was  refolved  on;    Having  heard  that  the 
cold  bath  had  been  employed  with  fuccefs  in  tetanus  in  the 
Weft  Indies,  particularly  by  Dr.  Wright  of  Jamaica,  and 
Mr.  Cochrane  of  Nevis,  and  this  praaice  correfponding 
witb  certain  fpeculations  of  my  own,  I  had  recourfe  to  it  on 
this  occafion  with  fome  little  Confidence.    With  the  con- 
fent  of  his  officers,  Gardner  was  carried  to  the  public  fait- 
water  baths  of  this  town,  then  of  the  temperature  of  36° 
Faht.  and  thrown  headlong  into  it.    The  good  effeds  were 
inftantaneous.    As  he  rofe  from  the  firft  plunge,  and  lay 
ftruggling  on  the  furface  of  the  water,  fupported  by  two  of 
his  fellow-foldiers,  we  obferved  that  he  ftretched  out  his  left 
leg,  which  had  been  for  fome  time  retraced  to  the  ham. 
But  his  head  did  not  immediately  recover  the  fame  freedom 
of  motion,  and  therefore  he  was  plunged  down  and  raifed 
to  the  furface  fucceffively  for  upwards  of  a  minute  longer, 
the  mufcles  of  the  neck  relaxing  more  and  more  after  every 
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plunge.  When  taken  out,  we  felt  fome  alarm  :  a  gene- 
ral tremor  was  the  only  indication  of  life,  the  pulfe  and  the 
refpiration  being  nearly,  if  not  entirely,  fufpended.  Warm 
blankets  had  however  been  prepared,  and  a  general  friction 
was  diligently  employed.  The  refpiration  and  pulfe  be- 
came regular,  the  vital  heat  returned,  the  mufcles  continu- 
ed free  of  conftri&ion,  and  the  patient  fell  into  a  quiet  and 
profound  fleep.  In  this  he  continued  upwards  of  two 
hours,  and  when  he  awaked,  to  the  aftonifliment  of  every 
one,  he  got  up  and  walked  acrofs  the  room,  complaining 
of  nothing  but  hunger  and  debility.  The  convulfive  hic- 
cup indeed  returned,  but  in  a  flight  degree,  and  gave  way 
to  the  ufe  of  the  cold  bath  ;  which  he  continued  daily  a 
fortnight  longer  ;  and  in  lefs  than  a  month  we  had  the  fa- 
tisfaftion  of  feeing  our  patient  under  arms,  able  for  the 
fervice  of  his  country. 

That  the  opium,  though  it  failed  in  effecting  a  cure, 
had  confiderable  influence  in  mitigating  the  difeafe,  and 
prolonging  life,  js,  I  think,  apparent. 

That  the  mercury  had  little  eSeSt  is  clear  from  the 
fecond  convulfions  coming  on  foon  after  the  falivation 
appeared. 

The  fuccefs  of  the  cold  bath  in  circumflances  fo  appa- 
rently defperate  was  not  leflened  by  bad  efFeds  of  any 
kind.  Though  the  patient  was  in  a  falivation  when  thrown 
into  it,  yet  this  was  not  flopped  fuddenly  •  it  leflened  in, 
deed  immediately,  and  foon  difappeared,  but  without  any 
of  thofe  bad  conferences  fo  well  defcribed  by  Sir  John 
Sylvefter  and  Dr.  Dobfon.  Sublequent  experience  has 
taught  me  to  attribute  fome  part  of  the  fuddehnefs  of  the 
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benefit  obtained  in  this  inftanee  to  a  circumftance  that  dif- 
treffed  me  much  at  the  moment.  The  very  infiant  that 
we  were  about  to  im  merge  poor  Gardner,  he  was  feized 
with  a  general  convulfion.  We  hefitated,  but  kept  our 
purpofe,  and  happily  plunged  him  into  the  water  with  the 
convulfion  upon  him.  I  am  alfo  inclined  to  think  that 
our  fuccefs  is  in  part  to  be  afcribed  to  the  powerful,  general, 
and  fudden  application  of  the  remedy,  and  under  this  opi- 
nion I  fhould  prefer  immerfion  in  water,  to  its  affufion,  the 
method  employed  by  Dr.  Wright. 

2.  Soon  after  this  I  was  fent  for  by  a  poor  woman,  who, 
in  confequence  of  difficult  labour,  and,  as  fhe  imagined,  of 
local  injury  in  fome  part  of  the  uterus,  was  feized  with  the 
fpafmus  cynicos,  locked  jaw,  and  other  fymptomS  of  teta- 
nus. She  was  immediately  taken  to  the  cold  bath,  and 
thrown  into  it  in  the  fame  manner  as  the  former  patient,  and 
with  fimilar  good  effects.  The  fpafms  difappeared,  and 
though  they  afterwards  returned  to  a  flight  degree,  they 
gave  way  entirely  to  a  fecond  immerfion. 

In  the  firft  of  thefe  cafes  I  was  affifted  by  Mr.  Walker, 
furgeon's  mate  of  the  Staffordfhire  militia  ;  and  in  the 
fecond  cafe  the  effeas  of  the  cold  bath  were  witnefled  by 
him  and  my  friend  Mr.  Park. . 

So  far  of  the  idiopathic  tetanus  ;  my  experience  of  the 
effects  of  the  cold  bath  in  the  difeafe  originating  in  wounds 
is  neither  fo  fatisfa&ory  nor  fo  complete. 

3.  The  firft  cafe  that  occurred  to  me  was  that  of  a 
mafter  of  a  veffel  returning  from  fea  in  the  year  1784.  The 
iniurv  had  been  received  on  the  leg,  but  the  wound  had 
J   3  little 
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little  inflammation  on  it,  though  the  patient  was  fo  far  ad- 
vanced in  the  difeafe  as  to  go  off  in  a  general  convulfion, 
hefore  any  remedy  could  be  tried. 

4.  The  fecond  cafe  feemed  rather  an  inftance  of  locked 
jaw,  properly  fo  called  than  of  tetanus.  The  injury  having 
been  received  on  the  jaw  itfelf,  the  affedtion  was  confined 
to  the  mufcles  of  that  part,  and  the  difeafe  feemed  to  be  the 
trifmus  inflammatorius  of  Savivages.  It  gradually  yielded  to 

0  ■ 

bleeding  and  the  topical  application  of  warm  vapour,  the 
cold  bath  producing  no  good  effedt. 

5.  In  the  third  cafe  we  contented  ourfelves  with  pouring 
cold  water  in  fucceffive  buckets  on  the  patient's  head,  partly 
becaufe  this  was  the  moll:  convenient  method,  and  partly 
becaufe  it  is  that  employed  by  Dr.  Wright,  whofe  paper  on 
the  fubjedT:  in  the  fixth  volume  of  the  Medical  Obfervations 
and  Inquiries,  had  by  this  time  appeared.  While  we  were 
bufy  in  this  way,  and  flattering  ourfelves  with  fome  appear- 
ance of  fuccefs,  the  unhappy  patient  fuddenly  threw  himfelf 
on  his  back,  and  a  quantity  of  water  entered  his  mouth. 
The  effe&s  were  highly  diftrefling.  The  mufcles  of  deglu- 
tition were  unable  to  carry  down  or  to  expel  the  fluid,  and 
fuch  convulfions  took  place  as  led  us  to  expect  inflant  death. 
He  recovered,  however,  fo  far  as  to  regain  hk  former  fitua- 
tion,  but  the  effects  of  his  fufferings  on  the  bye-ftanders  pre- 
vented our  continuing  this  practice,  and  he  was  carried  off  3 
few  hours  after. 

6.  A  fourth  inftance  of  this  difeafe  I  faw  about  two 
years  and  a  half  ago.  There  was  no  room  for  new  prac- 
tice, for  the  patient  was  too  far  advanced.  He  had  been 
treated  with  opium  and  mercury  as  ufual,  and  as  ufual  died. 

Thefe 
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Thefe  cafes  afford  little  inference  either  in  favour  of  or 
againft  the  ufe  of  the  cold  bath  in  tetanus  arifmg  from 
wounds,  but  they  are  ftated  fhortly,  that  the  account  of  my 
experience  in  this  difeafe  may  be  fair  and  complete. 

It  does  not  appear  from  Dr.  Blane's  Hiftory  of  the  Dif- 
eafes  of  the  Fleet,  that  this  remedy  was  ufed  in  any  of  the 
cafes  of  tetanus  that  occurred  among  the  feamen  in  the  late 
war.  In  fpeaking  of  this  difeafe  Dr.  Blane  indeed  mentions, 
that  though  Dr.  Wright  and  Dr.  Cochrane  had  found  the 
cold  bath  fuccefsful  in  cafes  without  local  injury,  they  had 
acknowledged  the  pra&ice  to  be  ineffectual  in  the  difeafe 
when  arifmg  from  wounds.    Dr.  Blane  may  perhaps  be 
accurate  refpeaing  Dr.  Cochrane,  whofe  publication  on 
this  fubjeft  I  have  not  been  able  to  procure,  but  he  is  mif- 
taken  refpeaing  Dr.  Wright.     This  gentleman,  in  the 
paper  already  quoted,  informs  us,  that  fince  he  employed 
the  cold  bath,  he  has  not  failed  in  effeaing  a  cure  in  a 
fmgle  inftance  of  tetanus,  without  diftinaion  or  refervation  ; 
and  of  the  fix  cafes  which  he  has  detailed,  in  three  the  dif- 
eafe appears  to  have  arifen  from  local  injury.    This  point 
is  of  importance,  and  a  miftake  refpeaing  it  in  a  work 
like  that  of  Dr.  Blane's,  which  will  no  doubt  be  much  con- 
fulted  in  the  future  praaice  of  the  fleet,  may,  if  paffed  un- 
noticed, have  ferious  confequences.* 

It  is  worthy  of  remark,  that  the  ufe  of  the  cold  bath  in 
tetanus  is  a  praaice  of  very  ancient  date.  Dr.  Wright, 
whofe  precifion  and  candour  are  exemplary,  mentions  that 
he  received  the  firft  hint  of  it  from  Dr.  Lind  of  Haflar. 
Hippocrates,  however,  was  acquainted  with  it,  as  appears  by 

Aphor. 


*  This  is  cerreftcd  by  Dr.  Blane  in  his  fccond  edition. 
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Aphor.  21.  lib.  5.  It  is  alfo  noticed  by  Avicenna,  lib.  3. 
cap.  7.  and  in  the  collection  of  Schenkius,  p.  120,  an  ac- 
count of  the  fuccefs  of  this  practice  in  two  cafes  of  tetanus 
is  quoted  from  Jafon,  cap.  21,  De  morbh  cerebri,  ex  Va- 
lefco.  Hippocrates  indeed,  and  after  him  Avicenna,  reftricl: 
the  ufe  of  this  remedy  to  the  young  and  corpulent,  and  to 
the  fummer  feafon.  They  alfo  confine  it  to  cafes  in  which 
the  difeafe  has  not  originated  in  local  injury,  for  it  appears, 
by  another  of  his  aphorifms,  that  the  father  of  phyfic  thought 
convulfions  fupervening  to  a  wound,  always  fatal*.  The 
experience  of  Dr.  Wright  encourages  us  to  extend  this  re- 
medy  to  tetanus  originating  in  wounds,  but  if  it  fhould  fail 
We  are  ffifl  not  to  defpair,  as  the  following  cafe  will  teftify. 

7.  In  July  1787,  a  labouring  man  was  brought  into 
our  Infirmary  with  a  wound  in  his  hand.    He  was  under 
my  friend  Mr.  Park's  care,  and  the  fore  was  nearly  healed 
when  an  alarming  rigidity  appeared  in  the  motion  of  the 
jaw.    Opium  and  mercury  were  immediately  prefcribed 
with  wh.ch  were  conjoined  firft  the  cold,  and  afterwards 
the  warm  bath.    Mr.  Park,  however,  finding  the  difeafe  to 
proceed  with  the  moft  unfavourable  omens,  called  a  conful 
tation,  at  which,  in  the  abfence  of  the  reft  of  our  colleagues 
we  agreed  to  make  a  trial  of  bark  and  wine  on  the  authority 
of  Dr.  Rufh  of  Philadelphia,  wbofe  excellent  paper  on  this 
fubjedt,  m  the  fecond  volume  of  the  American  Philosophical 
Tranfadions,  had  juft  appeared.    We  had,  however  little 
or  no  hope,  for  the  difeafe  was  far  advanced,  and  its  progrefs 
had  been  very  rapid.    At  this  time  the  jaw  was  not  only 
ngully  contrafled,  but  the  fpafms  had  extended  to  the  neck 
and  back,  the  pain  under  the  enfiform  cartilage  was  moft 
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acute,  and  twice  or  thrice  in  every  hour  he  was  feized  with 
general  convulfions,  each  of  which  lafted  about  half  a  mi- 
nute. 

The  patient  was,  however,  a  man  of  a  vigorous  mind, 
and  in  his  perfect  fenfes ;  and  his  danger  was  not  concealed 
from  him.   Death,  he  was  told,  muft  be  the  inevitable  coti- 
fequence,  unlefs  he  fwallowed  wine  in  large  quantity,  but 
this  we  verily  believed  would  fave  him.    At  firft  bark  was 
infufed  in  the  wine,  but  he  could  not  fwallow  the  mixture, 
and  therefore  we  trufted  to  wine  alone.    It  was  wonderful 
to  fee  the  exertions  which  this  poor  fellow  made.    If  the 
liquid  was  offered  to  him  at  an  improper  time,  the  effort  of 
deglutition  brought  on  a  general  convulfion  ;  nay  a  general 
convulfion  was  the  confequence  of  advancing  it  at  fuch  a 
time  towards  his  head.    But  watching  the  remiffion  of  the 
fpafms,  he  was  able  to  fwallow  a  table  fpoonful  or  more  at 
once,  he  himfelf  giving  the  fignal  when  the  wine  fhould  be 
adminiftered*   In  this  way,  through  the  opening  made  by 
the  lapping  of  the  upper  jaw  over  the  under  one,  he  drew  up 
and  fwallowed  a  quart  of  port  wine  in  the  courfe  of  two 
hours ;  at  the  end  of  which  time  he  thought  himfelf  refrefh- 
ed,  and  was  encouraged  to  proceed.    At  the  end  of  twenty- 
four  hours  he  had  finifhed  his  third  bottle,  and  at  this  time 
it  was  evident  that  the  down-hill  progrefs  of  the  difeafe  was 
checked.    Though  the  pain  under  the  enfiform  cartilage 
(the  moft  excruciating  of  all  the  fymptoms  of  tetanus)  was 
little  abated,  yet  he  felt  himfelf  more  able  to  bear  it;  and  the 
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*  This  circumftance  fuggefted  to  me  the  fimilari.y  between  this  cafe  and  hy- 
drophobia. I  noticed  it  to  my  refpeaed  friend  Dr.  Pcrcival,  who  has  mennoned 
it  in  his  valuable  effay  on  that  difeafe.  v.  Percival's  Effays,  vol.  II.  4* 
edition.  I  differ  however  from  this  experienced  phyfician  in  his  fuppofit.on  that 
the  two  difeafes  are  the  fame,  or  of  the  fame  origin. 
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general  convulfions  were  certainly  lefs  frequent  and  lefs  le- 
vere.  We  contiuued  our  plan  with  patience  and  vigour, 
but  for  a  long  time  life  and  death  feemed  to  hang  in  equal 
fcales.  On  the  fifteenth  day  of  this  courfe  he  was  affedted 
with  a  flight  naufea  and  vomiting,  which  foon  went  off,  and 
thenceforward  his  recovery  feemed  more  apparent.  It  was1 
not  however  till  he  had  been  forty-two  days  under  this  treat- 
ment that  his  fafety  could  be  afcertained,  and  during  this 
time  he  fwallowed  a  hundred  and  ten  bottles  of  Port  wine. 

In  this  cafe  bark  was  adminiftered  along  with  the  wine 
towards  the  latter  period  of  the  complaint;  and  during  the 
whole  of  it,  gruel  or  milk  in  the  quantity  of  a  quart  a  day, 
or  upwards,  was  given  by  way  of  nourifhment.  The  milk, 
however,  he  preferred,  as  agreeing  better  with  the  wine, 
and  tending,  as  he  conceived,  to  allay  a  burning  fenfation  at 
his  fiomach,  the  effect  of  an  acid  ferment  there. 

Though  the  wine  was  given  in  fuch  quantity,  yet  it 
never  produced  any  fymptom  of  ebriety— it  foothed  the 
irritation  of  his  nerves,  and  comforted  his  mind,  and,  with- 
out increafmg  the  frequency  of  his  pulfe,  it  augmented  his 
ftrength. 

Every  night  he  took  from  fixty  to  a  hundred  and  twen-. 
ty  drops  of  the  tin&ure  of  opium,  and,  with  the  wine,  this 
fmall  doje  feemed  to  have  a  more  compofing  effect  than 
thrice  the  quantity  taken  before  he, began  it. 

To  allay  the  pain  under  the  enfiform  cartilage,  clothes 
dipped  in  asther  were  applied  externally  with  good  effe&s.  As 
I  flood  by  him  one  day,  preffing  the  doffils  with  my  open 
hand  to  the  fcrobiculus  cordis,  he  exprefted  himfelf  relieved 
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by  the  force  which  I  applied.  The  fame  relief  feemed  to 
follow  from  a  gentle  and  uniform  preffure  on  the  parts  fuf- 
fering  from  fpafrn.  In  confequence  of  this,  rollers  were 
applied  round  each  thigh  where  fpafmodic  twitchings  had 
•.been  very  diftrefling,  and  afterwards,  at  his  own^requeft,  a 
.general  preffure  of  the  fame  kind  was  applied  to  the  back 
and  abdomen.  Thefe  bandages  he  would  not  fuffer  to  be 
removed,  but  we  poured  sether  on  them  occafionally,  over 
the  parts  moft  affefted  by  fpafm,  guarding  in  the  ufual  way 
againft  the  cold  produced  by  too  fpeedy  an  evaporation. 

At  length  our  patient  recovered.  He  is  now  a  watch- 
man, and  calls  on  me  occafionally.  He  complains  of  a 
ftiffhefs  at  times  in  the  mufcles  of  his  back,  and  though  na- 
.turally  a  ftrong  and  healthy  looking  man,  his  features  retain 
the  indelible  impreffions  of  his  difeafe.  His  eyes  appear 
hollow,  his  face  fharp  and  pale,  his  cheeks  and  lips  are 
fkinny,  and  the  maffeter  mufcles  hard  and  fhrivelled. 

I  have  lately  had  an  account  of  a  cafe  of  this  kind  which 
occurred  in  a  failor  on  the  coaft  of  Guinea,  who  recovered 
under  the  care  of  Mr.  Robfon,  an  ingenious  furgeon  in  the 
African  trade,  from  a  irate  apparently  defperate,  by  a  very 
liberal  ufe  of  bark  and  ardent  fpirits. 

To  conclude  this  part  of  my  fubjedt,  I  have  known 
two  inftances  of  this  difeafe  in  horfes,  both  originating  in 
wounds ;  the  firft  of  thefe  was  treated  in  the  method  firft 
defcribed.  The  cold  bath  was  ufed  repeatedly,  and  large 
dofes  of  opium  employed  in  the  form  of  clyfters  ;  but  the 
difeafe  terminated  fatally.  The  fecond  of  thefe  occurred 
in  a  horfe  of  my  friend  Dr.  Camplin  (whofe  afliftance  in 
the  cafe  of  the  watchman  I  ought  to  have  acknowledged), 
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about  a  twelve-month  ago  in  his  journey  to  Bath.  The 
do&or  informs  me  that  he  gave  him  wine  and  opium,  mix- 
ing fixty  drops  of  laudanum  with  every  pint  of  wine,  and 
by  this  practice  he  had  the  pleafure  of  recovering  him, 
though  not  till  he  had  drunk  as  much  wine  as  he  was  worth. 
Brandy  or  gin  may  perhaps  be  as  fuccefsful  in  fuch  cafes. 

It  may  be  fuppofed,  that  thefe  inftances  of  fuccefs  in  the 
ufe  of  the  cold  bath  and  wine  in  tetanus,  would  lead  me  to 
the  employment  of  thefe  remedies  in  other  convulfive  dis- 
orders. This  has  accordingly  been  the  cafe ;  but  of  the 
ufe  of  wine  I  am  not  yet  prepared  to  fpeak.  Of  the  ufe  of 
the  cold  bath  in  fuch  diforders  I  can  fpeak  with  fome  confi- 
dence, as  my  experience  of  it  is  now  of  eight  years'  dura- 
tion. 

In  the  convulfions  of  children  I  have  found  the  cold 
bath  a  moft  ufeful  remedy,  whether  the  diforder  originated 
in  worms  or  other  caufes.    I  have  feldom  known  it  to  fail 
in  flopping  the  paroxyfms,  at  leaft  for  fome  time,  and 
thereby  giving  an  opportunity  of  employing  the  means  fit- 
ted to  remove  the  particular  irritation.    I  mull:  however 
obferve,  that  in  early  infancy  I  have  ufed  it  with  caution  ; 
fometimes  tempering  the  water  when  the  weather  was  cold, 
and  fometimes  pouring  it  on  the  patient,  rather  than  im- 
merfing  the  patient  in  it.    I  have  in  general  made  the  ap- 
plication of  cold  in  this  way  fudden  and  tranfient,  have 
employed  means  to  fecure  re-a&ion,  and  have  avoided  the 
remedy  entirely  in  all  cafes  where  the  vital  energy  feemed 
much  cxhaufted.    With  thefe  precautions  I  have  feen  great 
fuccefs  attend  this  remedy  in  a  variety  of  inftances.  Minutes 
of  nine  of  thefe  I  have  preferved,  but  I  mean  to  give  one 
only  in  detail. 

John 
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John  Slater,  aged  eight  years,  came  under  my  care  in 
the  month  of  January,  1782.    About  two  years  before, 
while  at  play,  he  was  feized  fuddenly  with  a  convulfion 
which  continued  for  half  an  hour,  and  had  returned  ever 
fince  at  fhort  intervals.    Various  means  had  been  employed 
for  his  relief  but  without  fuccefs ;  the  fits  were  become 
more  and  more  frequent,  a  hemiplegia  had  fupervened,  and 
the  intellect  was  apparently  loft.    For  twenty-four  hours 
he  had  lain  in  a  ftate  of  infenfibility,  motionlefs  on  the  left 
fide,  and  the  mufcles  of  the  other  fide  only  agitated  by  the 
convulfive  tremors.    We  put  him  immediately  into  a  tub 
of  cold  water,  which  inftantly  flopped  the  paroxyfm  and 
threw  him  into  a  deep  fleep,  out  of  which  he  awaked  after 
two  hours  with  a  fhriek,  and  fell  into  convulfions  as  before. 
The  cold  bath  was  repeated,  and  afterwards  continued  daily, 
prefent  relief  being  always  obtained  by  it.    The  interval 
was  employed  in  adminiftering  the  tin  powder,  which  was 
worked  off  with  calomel,  but  no  worms  were  obferved  to 
be  difcharged.    After  feveral  days  the  convulfions  return- 
ing, though  with  a  confiderable  abatement,  I  became  dif- 
iatisfied  with  the  mode  in  which  the  bathing  had  been  per- 
formed, the  fxze  of  the  tub  employed  never  having  admitted 
of  fudden  immerfion.    On  this  account  we  had  the  child 
conveyed  to  the  public  bath,  into  which  he  was  thrown 
headlong,  his  father  being  ftripped  in  the  water  to  receive 
him.    The  temperature  of  the  bath  was  43Q  Fahrenheit. 
He  was  repeatedly  plunged  down  and  taken  up  for  half  a 
minute  ;  was  taken  out  of  the  water  free  of  convuli.on,  fell 
immediately  into  a  profound  fleep,  and  awaked  clear  ot 
complaint.    In  thefe  refpedts  this  cafe  refembles  that  ot 
Gardner,  firft  defcribed.    It  refembles  it  alfo  in  this  refpett, 
that  convulfion  had  taken  place  at  the  moment  ot  .mmerfi- 
on.    The  paralytic  weaknefs  of  the  fide  remamed,  how- 
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ever  for  fome  time,  but  by  the  continued  ufe  of  the  bath 
it  was  at  length  entirely  removed ;  and  the  powers  of  the 
mind,  which  had  been  totally  fufpended,  gradually  return- 
ing, at  the  end  of  fix  months  were  perfectly  reftored. 

He  continued  well  upwards  of  twenty  months,  was  heal- 
thy and  vigorous  in  body,  and  in  the  acquirement  of  know- 
ledge remarkably  acute.    But  on  the  30th  of  December, 
1783'  h's  mother  having  ftruck  him  and  frightened  him 
much,  he  was  feized  in  the  night  during  fleep  with  general 
convulfion,  in  which  he  continued  feveral  hours  without 
intermiffion.    Being  again  called  to  him,  I  employed  the 
fame  remedy,  but  at  the  time  of  immerfion  tlie  convulfion 
was  not  on  him.    Sleep  and  refremment  followed  'as  hefore, 
but  the  paroxyfm  returned  in  the  evening,  thoiijJ  in  a 
flighter  degree.    However,  by  perfeverance  in  thf  daily 
ufe  of  the  bath,  and  throwing  him  twice  into  the'  water 
with  the  convulfims  upon  him,  in  fix  days  his  health  was 
reftored. 

I  lament  over  the  fate  of  this  amiable  boy.    He  conti- 
nued from  this  time  three  years  and  a  half  in  perfedt  health  • 
grew  ftrong  and  tall,  and  mewed  great  affection  of  temper 
and  fenfibihty  of  mind.    But  being  violently  agitated  with 
tor  and  grief,  he  fell  again  into  convulfions  in  the  month 
of  July,  1787.    I  wasfent  for  as  ufual,  but  was  abfent 
from  town  at  a  confiderable  diftance.    Having  on  former 
occafions  launched  him  myfelf  into  the  bath,  his  mother 
a  fuperfht.ous  woman  in  a  low  walk  of  life,  Would  not 
permn  this  remedy  to  be  ufed  till  my  return.    He  lay  for 
thirty  hours  convulfedand  fenfelefs,  and  the  firft  intelli- 
gence I  had  of  his  illnefs  was  accompanied  by  the  account 
oi  his  death, 
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This  cafe  differs  materially  from  the  convulfions  of 
early  infancy.    I  give  it  therefore  not  as  an  inftance  of 
thefe,  but  as  a  fpecimen  of -a  difeafe  affecting  children  from 
four  to  twelve  years  of  age,  and  which,  though  not  very 
uncommon,  as  far  as  I  can  judge,  has  not  yet  foiind  its 
place  in  any  fyftematic  work  that  I  know  of.    The  nofo- 
logy  of  convulfive  difeafes  is  indeed  very  imperfect,  and  the 
terms  we  employ  in  defcribing  them  are  by  no  means  pre- 
cife.    Thofe  who  have  feen  tetanus  and  the  difeafe  laft  men- 
tioned, will  know,  that  what  is  called  convulfion  in  both 
inftances,  is  in  the  one  cafe  and  the  other  a  very  different 
affection.    The  convulfion  of  tetanus  is  a  fudden  and  vio- 
lent contraction  of  all  the  voluntary  mufcles,  throwing  the 
frame  into  flrong  contortions,  but  lafting  only  a  minute  at 
moft,  and  feldom  fo  long.    The  patient,  where  the  cafe 
terminates  fatally,  probably  dies  at  laft,  from  the  fpafmo- 
dic  affe&ion  extending  to  the  heart,  or  fometimes  perhaps, 
from  the  fufpenfion  of  refpiratiou.    The  convulfion  in  the 
other  cafe,  though  it  begins  with  violence,  foon  fubfides, 
leaving  the  body  in  a  ftate  approaching  to  coma  :  and 
though  the  feparate  fibres  of  many  of  the  mufcles  keep  in 
conftant  vibration,  and  the  turbulence  of  general  convulfion 
returns  occafionally,  yet  in  the  intervals  the  reflation  is 
natural,  and  the  pulfe  little  difturbed  ;  voluntary  motion 
and  confcioufnefs,  are,  however,  completely  fufpended,* 
If  this  ftate  continues  long,  the  violent  commotions  return 
more  frequently,  the  breathing  becomes  laborious,  the 
ftrength  is  at  length  exhaufted,  and  the  patient  dies  with 
the  fymptoms  of  apoplexy. 

I  conclude 


*  Thisfpecicsof  convulConhas  been  denominated  cAfr'cj  in  oppofiti, 
ttj  but  with  little  propriety .   All  convultions  may  be  faid  to  be  cloak. 
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I  conclude  this  paper,  already  too  long,  with  a  few 
general  remarks. 

**  Cm*}  ' 

t.  It  appears  to  me  that  the  efficacy  of  the  cold  bath  in 
convulfive  diforders  is  much  promoted  by  being  employed 
during  the  prefence  of  convulfion.  How  I  came  to  be  led 
into  this  opinion  may  be  feen  in  the  cafe  of  Gardner. 
Much  experience  is  required  to  eftablifh  this  as  a  general 
truth,  and  I  give  it  as  an  opinion  only.  As  madnefs  is,  I 
think,  beft  combated  in  the  height  of  the  phrenzy,  fo  I  be- 
lieve convulfive  difeafes  are  moft  capable  of  remedy  in  the 
agitation  of  convulfion.  I  feem  to  have  a  glimpfe  of  a  ge- 
neral principle  in  nature  that  connects  thefe  fads  fo  appa- 
rently different ;  but  the  ground  is  not  yet  firm  enough  for 
the  foundation  of  a  theory. 

2.  It  may  however  feem  to  ffrengtheii  the  above  re- 
mark,  that  in  fpafmodic  difeafes,  which  rife  not  to  general 
convulfion,  the  cold  bath  feems  to  be  of  inferior  efficacy. 
In  Chorea  Sancli  Viti  I  have  tried  it  frequently,  but  never 
found  it  of  any  fervice.  This  is  one  of  the  few  difeafes  in 
which  electricity  is  of  decided  advantage. 

3.  In  the  hyfteric  paroxyfm,  the  cold  bath,  or  indeed 
the  plentiful  affufion  of  cold  water,  is  an  infallible  remedy. 
Thofe  who  fuppofe  that  the  terror  it  occafions  ought,  in 
this  cafe,  to  prevent  our  having  recourfe  to  it,  are,  in  my 
Opinion  mifhken.  Though  the  hyfteric  paroxyfm  be  the 
offspring  of  paffion,  it  is  never  Occasioned,  I  will  venture 
to  affert,  by  the  paffion  of  fear.  A  fenfe  of  danger  will 
always,  I  believe,  prevent  it ;  or  indeed  a  powerful  dread 
of  any  kind.  I  have  known  a  tub  of  cold  water  kept  in 
readinefs,  with  the  certainty  of  being  plunged  into  it  on 
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the  recurrence  of  the  paroxyfm,  cure  this  difeafe,  without 
the  remedy  being  ever  actually  tried.  I  know  the  hyfteric 
paroxyfm  often  takes  place  when  danger  is  over,  but  that 
is  another  cafe. 

4.  I  have  tried  the  cold  bath  in  the  epileptic  paroxyfm, 
but  my  experience  of  its  effe&s  is  as  yet  too  recent  and  too 
imperfect  to  be  detailed.  I  am  not  fo  fanguine  as  to  expeft 
that  experience  will  accumulate  rapidly  ori  this  fubjecT:. 
Many  there  are  who  will  think  my  practice  too  hazardous 
to  be  copied,  even  after  the  account  of  its  fuccefs.  This 
relates  efpecially  to  the  ufe  of  the  cold  bath  in  convulfive 
diforders  in  private  praftice ;  but  in  hofpital  practice,  and 
in  the  practice  of  the  fleet  and  army,  the  fame  objeAions 
do  not  prefent  themfelves ;  and  in  thefe  departments  of  the 
profeflion  it  may  be  expected  that  its  effe&s  will  be  afcer- 
tained. 

Dr.  Girdleftone,  in  his  account  of  the  difeafes  among 
the  troops  in  India,  mentions  that  hot  Madeira  wine  is  given 
with  fuccefs  in  the  tetanus  which  occurs  in  that  climate ; 
but  he  tells  us,  though  not  from  his  own  experience,  that 
the  cold  bath  has  been  very  unfuccefsful.  To  what  circum- 
ftance  it  may  be  owing  that  a  remedy,  which  has  been  fo 
efficacious  in  the  Weft  Indies,  fhould  have  failed  in  the 
Eaft,  does  not  appear ;  though  if  the  circumftances  under 
which  it  was  employed  were  fully  related,  the  difficulty 
might  perhaps  be  explained.    It  may,  however,  be  obferved, 
that  in  the  fultry  climate  of  India,  where  the  human  frame 
is  greatly  relaxed,  it  will  not  be  fafe  to  ufe  the  cold  bath 
with  the  fame  freedom  as  in  more  northern  regions.  And 
it  will  undoubtedly  be  more  fafe,  in  any  future  trials  of  this 
remedy  in  that  country,  to  ufe  the  method  of  affufion  em- 
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ployed  by  Dr.  Wright,  and  fo  fuccefsful  in  his  practice  in 
a  fimilar  climate,  inftead  of  immerfion,  which  it  appears  was 
employed  in  the  cafes  mentioned  by  Dr.  Girdleftone. 

I  prefent  thefe  fads  and  obfervations  to  you,  Gentlemen, 
With  the  confidence  of  a  man  whofe  intentions  are  good. 
I  have  not  fpoken  under  the  warmth  of  new  conceptions, 
for  my  experience  is,  you  fee,  of  feveral  years'  duration; 
and  I  anxioufly  hope  that  time  will  ftamp  my  narration 
with  the  feal  of  truth. 
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An  Account  of  the  remarkable  if  eels  of  a  Shipwreck  on  the 
Mariners  ;  with  Experiments  and  Observations  on  the  In* 
fiuence  of  Immerjlon  in  frejb  and  fait  Water,  hot  and  cold, 
on  the  Powers  of  the  living  Body. 

Read  before  the  Royal  Society,  April  19,  1792,  and  extrafted 
from  Part  I.  of  their  Tranfaftions  for  that  year.— Page  199- 


THE  following  narrative  is  fubmitted  to  the  Royal  So- 
ciety, as  containing  in  itfelf  fome  curious  circumftances, 
and  as  having  fuggefted  the  experiments  afterwards  to  be 
recited. 

On  the  13th  of  December,  1790,  an  American  fhip 
was  caft  away  on  a  fand-bank  that  lies  in  the  opening  of 
the  river  Merfey  into  the  Irifh  Channel.    The  crew  got 
on  a  part  of  the  wreck,  where  they  paffed  the  night ;  and 
a  fignal  which  they  made  being  difcovered  next  day  from 
Hillberry  Ifland,  a  boat  went  off,  though  at  a  great  rifk, 
and  took  up  the  furvivors.    The  unfortunate  men  had  re- 
mained twenty-three  hours  on  the  wreck  ;  and  of  fourteen, 
the  original  number,  eleven  were  ftill  alive,  all  of  whom 
in  the  end  recovered.    Of  the  three  that  perifhed  one  was 
the  mafter  of  the  veffel  ;  another  was  a  paffenger  who  had 
been  a  fnafter,  but  had  loft  or  fold  his  fhip  in  America  ; 
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the  third  was  the  cook.  The  bodies  of  thefe  unfortunate 
perfons  were  alfo  brought  off  by  the  men  from  Hillberry 
Ifland,  and  were  afterwards  interred  in  St.  Nicholas's 
church-yard,  amidft  a  gre,at  crowd  of  fpeftators.  The  cook, 
who  was  a  weakly  man,  died  a  few  hours  before  the  boat 
reached  the  wreck,  but  the  two  mafters  had  been  long 
dead,  and  this  united  the  fympathy  for  their  lofs  with  a  cu- 
riofity  to  inquire  into  its  circumftances  and  caufes.  When 
the  following  particulars  came  to  be  known,  this  curiofity 
Was  increafed.  Both  the  mafters  were  ftrong  and  healthy 
men,  and  one  of  them  a  native  of  Scotland,  in  the  flower  of 
life,  early  inured  to  cold  and  hardfhips,  and  very  vigorous 
both  in  body  and  mind.  On  the  other  hand,  feveral  of  the 
furvivors  were  by  no  means  ftrong  men,  moft  of  them  had 
been  inured  to  the  warm  climate  of  Carolina,  and  what  was 
fingular  enough,  the  perfon  among  the  whole  who  feemed 
to  have  fuffered  leaft  was  a  negro. 

What  is  extraordinary  is  feldom  long  unaccounted  for  in 
one  way  or  other,  and  the  death  of  the  two  mafters  was  faid 
to  have  been  owing  to  their  having  taken  poffeflion  of  a  keg 
which  had  contained  cherry  brandy,  and  which  ftill  contain- 
ed the  cherries ; — thefe,  it  was  reported,  they  had  kept  to 
themfelves,  and  eaten  in  large  quantities  after  the  fhipwreck ; 
and  this  having  produced  intoxication,  was  fuppofed  to  have 
haftened  their  death.  Some  experienced  feamen  were  fa- 
tisfied  with  this  account,  which  indeed  feemed  very  ra- 
tional ;  for  though  fpirituous  liquors  may  fortify  the  body 
againft  the  effects  of  heat  combined  with  moifture,  and 
may  perhaps  fupport  it  for  a  fhort  time  under  great  fatigue, 
they  are,  I  believe,  uniformly  hurtful  when  taken  under 
fevere  and  continued  cold.  Pleafed  to  fee  a  doclrine  be- 
coming popular  which  has  been  fo  ably  fupported  by 
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X)r.  Aikin,*  and  others,  I  believed  it  might  receive  a  {hik- 
ing confirmation  from  this  cataftrophe,  into  the  particulars 
of  which  I  determined  to  examine  accurately.  I  therefore 
obtained  accefs  to  the  furvivors  of  the  crew,  and  from  them, 
but  more  efpecially  from  Mr.  Amyat,  the  mate,  I  received 
the  information  which  I  required. 

In  repeated  converfations  with  this  intelligent  young 
man,  I  learnt  that  Capt.  Scott,  the  mafter  of  the  veflel, 
died  in  about  four  hours  after  the  fliip  {truck  ;  and  that  Capt. 
Davifon,  the  paffenger,  died  in  about  feven  :  but  that  the 
ftory  of  their  having  eaten  cherries  infufed  in  brandy  was 
entirely  without  foundation  :  of  this  he  was  certain,  for  he 
faw  the  keg,  which  contained  the  cherries,  ftaved,  while 
Capt.  Davifon  was  endeavouring  to  fill  it  with  water  to 
make  grog  for  the  crew ;  the  cherries  fell  on  the  wreck} 
and  were  immediately  wafhed  into  the  fea.    Mr.  Amyat 
expreffed  his  furprife  at  the  early  death  of  the  two  mafters, 
but  could  not  affign  any  caufe  for  it.    He  faid  there  was 
no  liquor  of  any  kind  faved,  nor  any  fort  of  food  ;  that  the 
whole  crew  were  on  an  equality  in  all  points,  except  that 
fome  were  deeper  in  the  water  than  others,  hut  that  the  two 
mafters  had  the  advantage  in  this  refpeft,  for  they  fat  on 
the  only  part  of  the  wreck  that  was  out  of  the  fea,  whereas 
the  poor  negro,  who  efcaped  almoft  unhurt,  was  perhaps 
deepeft  in  the  fea  of  any.    He  explained  this  in  the  follow- 
ing manner.    When  the  fhip  ftruck  they  cut  away  her 
mails  to  prevent  her  from  overfetting,  and  after  this  {he 
drifted  over  the  fand  bank,  into  what  he  called  a  "  fwafti" 
on  the  other  fide.    Here  {he  floated,  and  they  let  go  their 
beft  bower  anchor ;  but  it  dragged,  and  the  veflel  ftruck 
again  in  a  few  minutes  on  another  bank.    In  this  fituation 
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/he  lay  fome  time,  beating  againft  the  fand,  and  the  fea 
breaking  over  her.    In  a  little  while  Mr.  Amyat  faw  the 
tar  barrels,  which  formed  her  cargo,  floating  towards  the 
land,  and  foon  after  the  bottom  parted  entirely,  and  was 
carried  in  the  fame  diredion.    Happily  for  the  men,  the 
part  of  the  wreck  on  which  they  were  lamed  was  held  by 
the  anchor,  and  floated  in  the  water,  a  final  1  portion  of  the 
after  part  of  the  quarter  deck  being  above  the  furface.  On 
this  fat  the  two  mafters,  generally  out  of  the  fea,  but  fre- 
quently overwhelmed  by  the  furge,  and  at  other  times  ex- 
pofed  to  heavy  mowers  of  fleet  and  fnow,  and  to  a  high  and 
piercing  wind.    The  temperature  of  the  air,  as  nearly  as 
can  begueffed,  was  from  300  to  330  of  Faht.  and  that  of 
the  fea,  from  trials  in  fimilar  circumftances,  from  380  to 
400.*  Immediately  before  the  two  mafters  was  Mr.  Amyat 
himfelf.    As  he  was  fitting,  and  the  deck  floped  pretty  ra- 
pidly, he  was  generally  up  to  the  middle  in  the  water  The 
fituation  of  the  reft  may  be  fuppofed  ;  fome  of  them  were 
up  to  the  moulders.  •  They  were  not  at  any  time  able  to 
change  their  pofition,  but  kept  their  legs  in  pretty  conftant 
mot.on  to  counteract  the  cold,  their  arms  being  employed 
m  holding  by  the  wreck. 

The  mafter  of  the  (hip,  Captain  Scott,  a  native  of 
North-Carolina,  and  about  forty  years  of  age,  died  firft. 
As  they  were  in  the  dark,  Mr.  Amyat  could  not  fee  his 
countenance  ;  but  he  was  firft  alarmed  by  hearing  him  talk 
incoherently,  like  one  in  the  delirium  of  fever.  By  degrees 
his  vok*  dwindled  into  a  mutter,  and  his  hearing  feemed 
t6  fad.  At  length  he  raifed  himfelf  up  in  a  fort  of  convul- 
flve  mot.on,  in  which  he  continued  a  few  feconds,  and  then 

fell 


*  From  fome  reeent  experiments  1  have  reafon  to  believe  that  the  tempera 
ture  of  the  fea  waS  three  or  four  degree,  lower  than  it  is  here  ftated. 
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fell  back  dead  on  the  deck.    This  happened  about  eight 
in  the  evening  ;  four  hours  after  the  fhip  went  aground. 
Sfion  after  this,  Captain  Davifon,  who  was  about  twenty- 
eight,  began  to  talk  incoherently,  in  the  fame  manner  as 
the  other.   He  ftruggled  longer,  but  died  in  the  fame  way, 
■at  about  eleven  at  night.    The  cook  died  in  the  forenoon 
of  the  fucceeding  day.    He  was  a  low-fpirited  man,  and 
defponded  from  the  beginning.    All  the  reft  held  out,,  as 
has  been  already  mentioned,  though  forely  pinched  with 
cold  and  hunger,"  till  they  were  taken  up  about  three  in  the 
afternoon.-  Mr.  Amyat  faid  that  his  hands  and  feet  were 
fwelled  and  numb,  though  not  abfolutely  fenfelefs ;  he 
felt  a  tightnefs  at  the  pit  of  his  ftomach,  and  his  mouth  and 
lips  were  parched ;  but  what  diftreffed  him  moft  were  cramps 
in  the  mufcles  of  his  fides  and  hips,  which  were  drawn  into 
knots.    Though  immerfed  in  the  fea,  they  were  all  of 
them  very  thirfty  ;  and  though  expofed  to  fuch  fevere  cold, 
Mr  Amyat  himfelf  was  not  drowfy,  nor  were  any  of  the 
men  drowfy,  nor  did  fleep  precede  death  in  thofe  that  pe- 
rifhed.    Thefe  fafts  are  curious. 

Refleaing  on  the  particulars  of  this  melancholy  ftory. 
there  feemed  no  doubt  that  the  death  of  the  two  matters 
was  to  be  imputed  to  their  peculiar  pofition  on  the  wreck. 
Exoofed  to  heavy  fhowers  of  fleet  and  fnow,  they  m.ght 
fuffer  from  being  wet  with  frefh,  rather  than  fait  water  : 
they  might  alfo  fuffer  from  being  expofed  to  the  cold  of  the 
atmofphere,  probably  feven  or  eight  degrees  greater  than 
that  of  the  fea.*    The  chilling  effeas  of  evaporation  might 

operate 


*  Thii  is  I  how  believe  a  wrong  faffcM*.    Two  or  three  degrees  WW 
more  probably  the  difference,  if  indeed  th« re  was  any  difference.    The  wate 
more  pra     7  ,       rfand  and  as  the  cold  had  been  fome  umc  great, 

fpreads  over  a  vaft  expanfion  of  fand,  ana  as  tne  lo 
it  had  probably  brought  both  elements  to  the  fame  temperature,  (i79*-) 
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operate  againft  them,  promoted  as  thefe  muft  have  been  by 
the  high  wind  ;  or  they  might  receive  injury  from  their 
frequent  immerfions  in  the  fea,  producing  an  alternation 
in  the  media  furrounding.  This  laft  fuppofition  did  not, 
indeed,  ftrike  me  at  this  time  ;  the  others  dwelt  on  my 
mind. 

Of  the  powers  attending  animation,  that  which  feems 
fundamental,  is  the  capacity  of  the  living  body  of  preferving 
the  fame  heat  in  various  degrees  of  temperature  of  the  fame 
medium,  and,  indeed,  in  media  of  very  different  denfity 
and  preffure.  If  a  definition  of  life  were  required,  it  is  on 
this  faculty  that  it  might  beft  be  founded.  It  is  known 
that  fome  fluids,  applied  to  the  flcin,  vary  in  their  efFefts 
according  to  their  impregnation.  In  the  fame  degree  of 
temperature,  pure  water  on  the  furface  of  the  body  is  much 
more  hurtful  than  water  in  which  fait  is  diflblved.  Seafar- 
ing men  are  univerfally  acquainted  with  this,  and  a  ftriking 
proof  of  the  truth,  as  well  as  of  the  importance  of  the  ob- 
fervation,  may  be  found  in  the  Narrative  of  Lieut.  Bligh. 
Probably  the  faline  impregnation  may  ftimulate  the  veflels 
of  the  fkin  in  fome  way  that  counteracts  the  fedative  or 
debilitating  a&ion  of  the  cold.  At  any  rate,  it  feemed  not 
unlikely  that  fome  light  might  be  thrown  on  this  curious 
fubjecl,  by  obferving  the  effeas  of  immerfion  in  frefh  and 
fait  water,  of  equal  temperature,  on  the  animal  heat.  And 
this  might  alfo  afllfl:  in  accounting  for  the  death  of  the  un- 
fortunate men  already  mentioned. 

Experiment  r. 

I  placed  a  large  veflel,  containing  one  hundred  and 
feventy  gallons  of  fait  water,  in  the  open  air.    The  atmof- 
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phere  was  damp,  and  what  is  called  raw.  The  thermometer 
flood  at  44°  in  the  air,  and  this  alfo  was  the  temperature  of 
the  water.  The  fubject  of  my  experiment  was  Richard 
Edwards,  a  healthy  man,  twenty-eight  years  of  age,  with 
black  hair,  and  a  ruddy  complexion.  The  hour  chofen  for 
his  immerfion  was  four  in  the  afternoon,  about  two  hours 
after  his  dinner  ;  a  time  appointed  rather  for  my  own  con- 
venience, than  as  being  moft  proper  for  the  purpofe.  His 
heat  was  98 0  before  undreffing,  his  pulfe  100  in  the  mi- 
nute. He  was  undreffed  in  a  room  where  the  mercury  was 
at  56 0  ;  and  afterwards  ftood  naked  before  the  fire  till  his 
heat  and  pulfe  were  examined  again,  and  found  as  before. 
He  then  walked  pretty  brifkly  through  a  paffage  paved  with 
ftone  into  an  open  court,  where  the  north-eaft  wind  blew 
fharply  upon  him  :  he  was  expofed  to  it  for  a  minute,  and 
then  plunged  fuddenly  into  the  water  up  to  the  fhoulders. 
The  thermometer  which  had  been  kept  in  a  jug  of  warm 
water,  at  the  heat  of  ioo°,  was  introduced  into  his  mouth, 
with  the  bulb  under  his  tongue,  as  foon  as  the  convulfive 
fobbings  occafioned  by  the  fhock  were  over.  The  mercury 
fell  rapidly,  and  a  minute  and  a  half  after  immerfion  it  ftood 
at  87  °.  He  remained  motionlefs  in  the  water,  and  the  mer- 
cury rofe  gradually  ;  at  the  end  of  twelve  minutes  it  ftood 
at  93°f .  While  he  fat  in  the  water  it  occurred  to  me  to 
examine  his  heat  when  he  rofe  out  of  it  into  the  air :  I  had 
reflected  on  the  power  that  muft  be  employed  to  keep  up 
his  heat  in  a  medium  fo  denfe  as  water,  and  where  an  inani- 
mate body,  of  the  fame  bulk,  would  have  cooled  fo  much 
more  fpeedily  than  in  air  of  the  fame  temperature.  Suppof- 
ing  that  this  heat-producing  procefs,  whatever  it  may  be, 
might  continue  its  operations  fome  time  after  the  extraor- 
dinary ftimulus  (the  preflure  of  the  water)  was  removed,  I 
expected  to  fee  the  mercury  rife  by  the  accumulation  of  his 
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heat,  on  changing  the  medium  of  water  for  air,  and  there- 
fore kept  him  expofed,  naked,  to  the  wind  two  minutes  after 
taking  him  out  of  the  bath.    To  my  furprife,  although  the 
attendants  were  rubbing  him  dry  with  towels  during  this 
time,  the  mercury  fell  rapidly.    He  was  put  into  a  warm 
bed,  and  his  heat  when  examined  under  the  tongue  was 
87°,  at  the  axilla,  890.    Frictions  were  ufed,  and  brandy 
mixed  with  water  adminfllered ;  but  I  found  on  this,  as  on 
all  future  occafions,  the  beft  mode  of  counteracting  the  cold, 
was  to  apply  a  bladder,  with  hot  water,  to  the  pit  of  the 
fromach  (the  fcrobiculus  cordis),  a  fact  which  I  think  im- 
portant :  this  being  done,  his  fhiverings,  which  before  were 
fevere,  foon  ceafed,  and  he  became  more  comfortable.  Three 
hours  afterwards,  however,  he  had  not  entirely  recovered  his 
former  heat ;  but  by  eight  at  night  he  was  in  all  refpeds  as 
ufual. 

I  have  been  very  minute  in  detailing  the  circumftances 
under  which  this  experiment  was  made ;  fome  of  the  parti- 
culars which,  at  the  time,  I  thought  of  little  confequence, 
I  found  afterwards  of  importance.  The  experiment  itfelf 
I  determined  to  repeat  as  exactly  as  partible. 
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On  the  next  day,  at  the  fame  hour,  the  fame  pe,fori 
was  again  immerfed,  as  before.  His  pulfe  previoufly  was 
85,  his  heat  1  00°.  He  had  been  put  to  bed  an  hour  before 
to  fave  the  time  fpent  in  undrcffing.  The  heat  of  the  Wa 
ter  and  of  the  atmofphere  44°.  The  wind  north-eaft  and 
ftrong.  On  this  occauon,  as  before,  there  was  a  rapid  fall 
of  the  mercury  ;  the  following  table  will  fave  words  ■ 
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Ther 

2  min.  after  immerfion  89°^ 

-  '    -       -       90  \ 

-  -     -     -    92  { 

94  2 

-  -      -      95  s 

-  95  * 

-  -      -      95  ? 


4- 

5' 
6 

7 
8 


Ther. 

9  min.  after  immerfion  95°!- 


10  • 
1 1 
12 

*3 


14  and  15 — — 


94 
95 
95 
95 
95 


At  the  end  of  fifteen  minutes  he  was  taken  out,  and 
flood  three  minutes,  naked,  expofed  to  the  north-eaft  wind, 
at  the  end  of  which  time  the  mercury  had  funk  to  88°. 
A  draught  of  ale  was  given  him,  and  he  was  put  into  a 
warm  bed  ;  in  three  minutes  afterwards  the  mercury  rofe 
to  930.    An  hour  after  his  heat  was  95 °. 

The  effe&s  produced  by  this  alternate  expofure  to  wa- 
ter and  air  of  the  fame  temperature,  gave  a  new  dire&ion 
to  my  thoughts,  and  determined  me  to  inquire  again  into 
this  fingular  phenomenon.  The  moft  obvious  method 
would  have  been  to  have  prolonged  the  procefs  of  alterna- 
tion, and  replunged  the  perfon  cooled  by  the  external  air 
into  the  bath  ;  but  this  was  running  too  great  a  rifque,  un- 
lefs  fome  more  fudden  and  certain  method  could  be  found 
ofreftoring  the  heat  that  might  be  loft.  It  was  prudent, 
therefore,  to  proceed  more  cautioufly.  In  the  next  expe- 
riment I  refolved  to  try  the  methods  of  heating,  as  well  as 
of  cooling  the  body. 

EXPERIMENT  III. 

On  the  following  day,  at  the  fame  hour,  the  fame  per- 
fon was  again  immerfed  in  the  falt-water  bath.  His  heat 
previoufly  was98°,  his  pulfe  100.  The  temperature  of 
the  air  and  the  atmofphere,  as  before  44°  •  The  mercury 
funk  rapidly  to  900  , 
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2  minutes  after 

3   " 

4  

5-   - 

6   - 

7   '  - 

8  


88' 

88 

88 

90 

92 

92 

94 

94 


10  minutes  after 

11   

12   - 

13   . 

14   - 

is- —  - 

!6   - 


94 
94 
95 

96 
96 
96 


o  r 
2 
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He  was  now  taken  out,  and  flood  in  the  wind  three 
minutes,  fhivering  violently.  This  circumftance  rendered 
it  difficult  to  afcertain  exactly  the  fall  of  the  mercury, 
which  was,  however,  confiderable.  When  examined  in 
the  room  in  which  he  undreffed,  it  flood  at  900.  He  was 
now  plunged  into  a  frefh- water  warm  bath,  heated  to  97  °|. 
What  is  very  furprifmg,  the  mercury  fell  two  degrees. — 
The  following  table  will  fhew  the  progrefs  of  the  return  of 
his  heat. 


1  min.  after  immerfion  in 
the  warm  bath,  mer 
cury, 

2  minutes, 


4 


88° 

-  92 

92 

-  94 


5  minutes  after, 
6   - 

7  

8   - 


9,  10,  1 1,  12, to  16, 


9f 

96 
96 


If  the  rife  of  heat  in  the  cold  bath  at  440,  and  the  warm 
bath  at  97 °|,  be  compared,  the  firfl  will  be  found  more 
flow ;  but  that  after  being  fixteen  minutes  in  the  one  and 
in  the  other,  the  heat  was  the  fame  in  both  cafes,  when 
taken  at  the  mouth.  It  mufl,  however,  be  acknowledged, 
that  in  the  cold  bath,  the  extremities  were  chilled  and  cold, 
while  in  the  hot  bath,  the  heat  was  equally  diffufcd.— 
When  Edwards  got  out  of  the  hot  bath,  he  put  on  his 
clothes,  and  was  remarkably  alert  and  cheerful  the  whole 
evening.   Encouraged  by  the  fafety  «f  thcfe  experiments,  I 

relbhed 
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refolved  to  increafe  the  time  of  immerfion  in  the  cold  bath, 
and  to  inquire  more  generally  into  its  effects  on  the  fenfa- 
tions,  as  well  as  heat. 

EXPERIMENT  IV. 

At  the  fame  hour  of  another  day,  the  fame  perfon  was 
again  immerfed  as  before,  his  heat  being  previoufly  97  °f, 
and  that  of  the  water  42  °.  Wind  north-eaft,  and  brifk. 


1  minute  after,  heat  90 0 

2  minutes       ?      -  92 

3  .  -  92 

4   -      -  92? 

s   -  92 

6   -  92l 

7   -  94 

8  9,  10,  1 1   -        -  94 


12  minutes  - 

13  

14   "    94°  f 

151024,      -     -  94I 

25   -  94 

26,  27  - 

28   -  94§ 

29,  30  -      -  -  94 


It  will  be  obferved,  that  in  the  above  table  there  are 
Wanks  left  in  the  report.  At  fuch  times  the  thermometer 
was  taken  out  of  Edwards's  mouth,  to  admit  of  his  anfwer- 
ing  the  queftions  put  to  him.  He  faid,  that  on  plunging 
into  the  water  he  felt  an  extreme  cold,  which  he  could  not 
but  think  was  partly  owing  to  his  being  expofed,  naked,  to 
the  wind  before ;  that  this  cold  diminifhed,  and  in  a  little 
while  he  felt  comfortable,  but  that  after  a  while  the  fenfe 
of  coldnefs  returned,  though  lefs  than  at  firft  ;  diminifhing 
again,  but  in  a  lefs  degree.  At  length  his  fenfations  became 
pretty  fixed.  In  this  ftate,  when  the  water  was  at  reft,  he 
lhould  not  even  have  known,  by  his  feelings  from  the  up- 
per part  of  his  cheft  to  the  pubes,  that  he  was  in  the  water  at 
all.  His  feet  and  legs  were  very  cold  ;  fo  were  his  hands 
and  arms  ;  and  fo  alfo  the  penis  and  fcrotum.  He  menti- 
oned, likewife,  that  he  felt  a  cold  circle  round  the  upper 

part 
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part  of  his  body,  though  not  conftantly.    On  examining 
mto  this,  I  found  it  was  greateft  at  firft,  and  that  it  extend- 
ed over  the  fpace  which,  from  the  undulations  left  in  the 
bath  by  the  plunge  of  immerfion,  was  alternately  above 
and  under  the  furface  of  the  water:  when  the  bath  fettled, 
it  was  little  felt;  but  by  agitating  the  fluid,  I  could  re- 
produce it  at  any  time  when  the  cold  in  the  extremities 
was  not  fo  great  as  to  prevent  its  being  felt.    This  curious 
particular  ferves  to  explain  a  circumftance  much  dwelt  on 
by  Mr.  Amyat,  in  giving  an  account  of  his  fufFerings  on 
the  wreck ;  that  what  he  felt  moft  feverely  was  the  cramps 
«i  the  mufcles  of  his  hips  and  fides,  parts  which,  from  his 
fituation  on  the  wreck,  already  defcribed,  muft  have  been 
alternately  under  and  above  the  furge.    Here  I  muft  ob- 
ferve,  that  the  fea  did  not  break  over  the  fufFerers  all  the 
tome  they  were  on  the  wreck.    The  wind  moderated,  as 
well  as  the  waves,  and  for  the  laft  fifteen  hours,  they  were 
not  at  any  time  overwhelmed,  or  at  leaft  Mr.  Amyat  him- 
felf  was  not.    The  cold  never  abated.    Being  all  lafhed  to 

LTl  ^         Ch3nged  their  P°fitions :  ^e  bodies 
of  thofe  who  d,ed  occupied  the  fpaCe  where  they  were  ori- 

ginally  placed.    Mr.  Amyat,  therefore,  during  the  whole 

time  fat  nearly  up  to  the  middle  in  water,  but  fubjedt  to  the 

variations  occafioned  by  the  motion  of  the  fea. 

To  return- When  expofcd  naked  to  the  wind,  the 

aTdT V"         CafC>  fUnk  38  UfUal  five  °r  <* 

and  his  fhivenngs  were  great.    Defirous  of  reftoring  hi 

bath*  o!    VS  Pf  ^  WC  ^hot 
ed  ouTw;t  f   ^f^*-  ™ute  in  it,  hefcream- 
ed  out  with  pam,  efpecially  in  his  extremities,  and  about 
his  fcrotum.    When  taken  out,  his  fhiverings  almoft  , 
mounted  to  convulfion.    The  bath  was  Jed  to  88°, 

X  and 
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and  he  was  replaced  in  it,  and  its  temperature  progreffively, 
but  pretty  rapidly  increafed  to  ,oo«.  He  continued,  how- 
ever, tofhivermuch,  his  heat  remaining  about  90  ;  but 
a  bladder,  with  very  hot  water,  being  introduced  under  the 
furfaceofthebath,  and  applied  cloie  to  his  ftomach,  the 
good  effefts  were  inftantaneous,  his  fhiverings  ceafed,  and 
his  heat  mounted  rapidly  to  98°. 

All  thefe  experiments  having  been  made  on  one  perfon, 
I  determined  to  repeat  this  laft  on  another. 

EXPERIMENT  V. 

R.  Sutton,  aged  .9,  of  a  pale  complexion,  and  a  feebler 
frame  was  immerfed  in  the  bath,  undet  the  oncumftan  es 
^preceding  experiment.  His  heat  was  ptcvtoufly  96  i- 


heat  920 
90 

-  88| 

-  89 

-  9° 

-  92 

- 

-  92 

"  92 

-  92i 

-  93 


93? 
932 

94 

92f 

92I 

92? 

94 

94 

9*1 

92* 

94 

94 


Though  this  perfon  feemed  to  bear  the  ^ 
u    ■  ia  loft  in  thirty  minutes  only  %\  degrees  of  heat,  yet 
S   e  P°t *  "s  to  the  wind,  he  (hivered  v.olent  y, 
:T**  his  heat  very  M,    He  was  W^** 
heated  to  96°,  but,  recovered  his  heat  veiy  Howry, 
following  table  will  fhew.  ,  minute 
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1  minute  after,     heat  88° 

2  minutes     -     -  90 

4        —   -     -       9o°   great  fhivering 


14  —  

M  


90     here  the  bath  was  heated  t 

100°. 

90     fliiverings  ftilJ. 

9°  ditto. 

9°§  ditto. 

92  ditto. 

92      bath  heated  to  1040. 

94 

.93  — *— '  heated  to  108 °.  Shi- 
verings. 

93     a  bladder  with  very  hot  water 
applied  to  the  ftomach. 

94 

96     very  comfortable. 


EXPERIMENT  VI. 

Richard  Edwards,  ,he  origina]  fubjedl  of  extent  m. 
»gam  .mmerfed  in  ,he  cold  bath,  of  „,e  rempefa ture o Z " 
and  rema,„ed  in  i,  ,hr«  quarters  of  an  hour    His  hi  1 ' 
v.ouily  was  97  •  his  pnlfe  9o  in  the  mi„„te    Th  P 
fcHatfiril  ,o9a°,  was  ftLnary  f7a  few  I  erCU,T 


X2 
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EXPERIMENT  vri. 

The  efFefts  of  forty-five  minutes  immerfion  in  the  cold 
fait -water  bath,  at  400,  were  propofed  to  be  tried  on  Richaid 
Sutton.     He  was  much  under  the  impreffions  of  fear, 
and  his  heat  previoufly  raifed  the  mercury  only  to  94  • 
The  mercury  funk,  as  ufual,  on  his  immerfion,  but  to  an 
unufual  degree.  It  did  not  flop  in  its  fall  till  »t  got  to  83  , 
which  perhaps  might  in  part  be  accounted  for  by  the  extra- 
ordinary  chattering  of  his  teeth,  admitting  fome  contad  of 
the  air.    It  then  mounted  in  the  ufual  irregular  way,  and 
at  the  end  of  thirteen  minutes  had  got  to  920.    Here  it 
flood  for  nineteen  minutes  longer  with  little  variation  ;  at 
the  end  of  this  time  it  began  to  fall  rapidly,  though  uregu- 
larly,  and  in  three  minutes  was  down  at  8S°    He  had  now 
been  thirty-five  minutes  in  the  water,  and  I  d,d  not  think 
I  fafe  to  detain  him  longer  ;  we  therefore  burned  him  mto 
a  warm  bath,  heated  to  96°,  where  he  (hivered  much.  The 
bath  was  heated  gradually  to  ,09°,  -d  » tins  heat  h  re  o 
vered  his  proper  temperature  in  about  twenty-eight  — 
Being  then  put  into  a  warm  bed,  he  fell  mto  a  pvofufe 
perfpiration,  which  left  him  in  his  ufual  health. 

One  general  remark^ 
experiments.    It  was  not  potable  to  keep  J 
them  from  fome  degree  of  previous  agitation  and  A, 

was  about  70  in  the  minute ;  but  it  may  D„„allv 
it  was  never  under  85  before  immerfion  and  generally 

above  it  However  this  might  be,  it  invariably  tank  .0  6S 
above      n  ,  and 

7  rlfte r  be  g  o  g  ,X  U  U  -Id  hardly  be  felt 
Tl  wK      hea6r,  pu.fa,d  with  great  neadinefs  and 


APPENDIX.  35 

due  force.  In  the  laft  experiment,  when  the  heat  funk 
rapidly,  Sutton  faid  that  he  felt  a  coldnefs  and  faintnefs 
at  hi.  ftomach,  which  he  had  not  perceived  before,  and 
when  I  examined  the  motion  of  his  heart,  it  was  feeble  and 

rf*£    In  f°me  future  trJa,s  °f  the  effeds  of  immerfion 
in  freih  water  (one  of  which  1  fhall  detail)  the  fame  coldnefs 
at  the  ftomach  preceded  a  rapid  fall  of  the  mercury  •  and 
thefe  fadb,  together  with  the  effedts  I  found  from  applying 
a  confiderable  heat  to  this  part  when  the  body  was  chilled 
with  cold,  convince  me  that  there  is  feme  peculiar  connec- 
tion or  the  ftomach,  or  of  the  diaphragm,  or  both,  with  the 
procefi  or  an.mal  heat.    Whoever  will  confider  the  rapi- 
dity with  which  a  dead  body  would  have  cooled  immerfed 
»  water  of  the  temperature  of4o=,  may  form  fome  eftimate 
o  the  force  with  wh.ch  the  procers  of  animal  heat  muft 
have  afted  m  the  experiments  already  recited.    There  ex 
penments,  however,  do  not  coincide  with  our  generallv  re- 
ceived theones  or  animal  heat.    The  increafeof  heat,  in 
fever,  has  led  fome  perfons  to  believe  that  animal  heat  is 
produced  by  or  immediately  connected  with,  the  aclion  of 
he  heart  and  arteries;  here,  however,  it  maybe  obZed 
that  wh.le  heat  muft  have  been  generated  in  the  bath  w  th 

depend  on  rerPLion  ;  ^^^f^  «° 

gularaaion  of  the  diaphragm  from  th  'fotlc  f  ^  T 
was  over   thP  hr^u-      u  »""ck  or  immerfion 

*chcouM„,„elivingbo(,yasa  ~hi~ 

x  3 
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on  by  external  powers,  but  not  itfelf  originating  adion, 
and  differing  from  otber  machines  only  in  the  peculiarity 
of  the  powers  which  are  fitted  to  fet  it  in  mot10n  *  I  have 
faid  that  the  temperature  of  the  medium  continued  unchang- 
ed, but  it  may  be  fuppofed  that  the  bath  was  heated  a  btrio 
during  the  experiments;  it  was  fo;  but  being  cxpofed  w  i  h 
large  furface,  to  the  open  air,  the  wind  blowmg  bnlkly 
over  it,  its -heat  was  little  altered;  in  twelve  minutes  im- 
Jerfio'n  it  had  gained  nearly  one  degree,  and  ^ve 
minutes,  the  longeft  duration  of  any  of  the  experiment.,  it 
Z ^d  thre/degrees-   As  this  acceffion  was  regu  ar ,  .f 
it  had  been  greater  it  would  not  have  invalidated  the  fore- 
going  obfervations. 

Many  Cher  trials  were  made  o„ 
in  water  on  the  human  heat,  whieh  I  mall  fpeafc  ot 
^.rierthe  genera,  conclunons  which  the,  fug- 

gefted. 

The  experiments  already  melted,  fuggefted  to  me  the 
.      ftJin  aU  changes  from  one  medium  to  another  of 

clufion  requires  many  reunions.  ^  ^  ^ 


bability  the  principal  fourceby  wto «  ^  fuppofed) 

from  the  quantity  of  a>r  reared    Gtor  ofdiriHo„,  and 

process  alto,  particularly  from  the  food  ^  tank,       W  ^ 

^volution  of  '^^J^^Z^^ 
ltS0W„  peculiar  pnnctp  * a  nd  c no  P        ^  ^ 

principles  or  analogies,  fo  far  as  we  arc  yet  q 
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i .  My  experiments  being  made  on  bodies  of  fuch  very 
different  denfity  as  air  and  water,  do  not  admit  an  univerfal 
inference  of  this  fort. 

2.  Being  all  made  in  a  temparature  fifty  degrees  under 
ihe  human  heat,  no  certain  conclufion  can  be  drawn  as 
to  what  might  happen  in  degrees  of  heat  much  higher, 
where  it  is  probable,  the  effects  of  the  change,  if  it  appear- 
ed at  all,  might  be  lefs  ftriking.  It  would  feem,  however, 
that  after  a  perfon  is  long  chilled  in  cold  water,  the  firft 
effe6t  of  palling  through  the  external  air  into  the  warm 
bath,  is  firft  a  fall  of  heat  in  the  air,  and  after  this  a  ftill 
greater  fall  in  the  warm  bath,  followed,  however,  by  a 
fpeedy  rife. 

The  air  and  the  water  being  equally  cold,  and  both  450 
or  under,  I  found  the  lofs  of  heat  in  paffing  from  the  one  to 
the  other  to  be  regulated  in  the  following  way. 

1.  If,  inftead  of  being  expofed  naked  to  the  wind  pre- 
vious to  immerfion  in  the  water,  the  body  was  kept  warm 
by  a  flannel  covering,  the  mercury  fell  much  lefs  on  the 
plunge. 

2.  If,  after  plunging  in  the  water,  the  perfon  continued 
m  it  only  a  minute  or  two,  a  fubfequent  fall  of  the  mercury 
did  not  always  take  place,  on  his  emerging  into  the  air  On 
the  contrary  there  was  fometimes  a  rife  on  fuch  occafions 
in  the  mercury,  efpecially  if  the  atmofphere  was  at  reft. 

3-  I"  one  inftance,  after  continuing  in  the  water  fifteen 
mmutes,  on  rifing  into  the  air  in  a  perfedt  cairn,  though 
dunng  a  froft,  there  was  little  or  no  feeming  diminution  of 

X4  'the 
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the  heat;  while  expofure  under  fimilar  circumftances,  with 
a  north-eaft  wind  blowing  fharply,  though  the  air  was  many 
degrees  warmer,  produced  a  rapid  diminution.  The  ef- 
fete of  the  wind  in  diminiihing  the  human  heat  are  indeed 
ftriking,  and  are  not  in  my  opinion  explained  by  the  com- 
mon  fuppofitions. 

4.  The  lofsof  heat  by  a  change  of  media,  depends  much 
on  the  rapidity  of  the  change,  for  the  plaftic  power  of  life 
in  varying  the  procefs  of  animal  heat,  fo  as  to  accommo- 
date it  to  the  external  changes,  ads  for  a  time  with  great 
celerity,  though  this  celerity  feems  to  diminifh  with  the 
ftrength. 

EXPERIMENT  VIII. 

I  placed  in  a  large  room,  where  the  mercury  ftood  at 
,6°  two  flipper  baths  at  the  diftance  of  fix  yards  from  each 
other     One  was  filled  with  cold  falt-water  of  the  tempera- 
ture of  ,6°,  the  other  with  water  heated  to  96',  which  was 
my  own  heat.    Undreffing  myfelf  in  an  adjoining  room  by 
a  fire,  I  afterwards  flipped  on  a  loofe  flannel  drefs  and  de- 
fended Jlovly  into  *he  cold  bath,  where  I  remained  two  mi- 
nutes ;  I  afcended  Jbwl,  into  the  air,  and  then  funk  myfelf 
in  the  warm  bath,  where  I  remained  two  minutes  alfo :  I 
eturned  to  the  cold  bath,  where  I  (bid  two  minutes  as  be- 
fore, and  removed  from  it  again  to  the  warm  bath.  But 
during  all  thefe  changes  of  media  and  temperature,  the 
th  nfometer  with  its  bulb  under  my  tongue  never  van  d 
from  06^.  I  attribute  this  partly  to  the  heat  of  my  body 
tZ  in  fome  degree  defended  by  the  flannel  drefs  partly  to 
th  calm  of  the  air,  but  chiefly  to  the  flownefs  of  motion 
"change,   It  may  be  faid  that  the  time  of  ftaymg  in 
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the  different  baths  was  not  long  enough  to  produce  any  fen- 
fible  change  in  the  heat  of  circulating  fluids  of  fuch  a  mafs, 
but  this  is  not  confiftent  with  many  of  the  other  faas. 

5.  The  influence  of  the  application  of  cold  water  to 
the  furface  of  the  body  on  the  heat,  is  in  fome  refpe&s-re- 
gulated  by  the  animal  vigour,  as  the  following  experiment 
will  fhow. 

EXPERIMENT.  IX. 

In  the  fame  room  I  placed  a  large  empty  veflel,  in  which 
two  young  men  fat  down  in  fucceflion,  each  with  the  bulb 
of  a  thermometer  under  his  tongue.  A  man  {landing  on  a 
bench  with  a  bucket  of  cold  falt-water  containing  four  gal- 
lons, poured  the  whole  on  the  head  and  moulders,  fuffering 
it  to  run  down  on  the  reft  of  the  body.  This  procefs  took 
up  nearly  a  minute,  during  which  I  examined  the  mercury, 
and  found  it  unchanged.  They  were  both  directed  to  con- 
tinue fitting  without  motion  for  a  minute  after,  during 
which,  in  both  inftances,  the  mercury  rofe  two  degrees. 
A  third,  much  inferior  in  vigour,  fubmitted  to  the  fame  ex- 
periment, and  the  mercury  continued  during  the  affufion 
of  the  water  unchanged,  but  in  a  minute  after  funk  half 
a  degree.  In  fevers  where  the  heat  is  generally  increafed 
from  two  to  fix  degrees  above  the  ftandard  of  health,  pour- 
ing a  bucket  of  cold  water  on  the  head  always  reduces  the 
pulfe  in  frequency,  and  commonly  lowers  the  heat  from 
two  to  four  or  five  degrees.  Of  this  falutary  practice  I 
hope  foon  to  fpeak  at  large  to  the  public. 

6.  The  power  of  the  body  in  preferving  its  heat  under 
the  impreflions  of  cold,  and  the  changes  of  temperature, 

and 
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^nd  of  media,  feems  in  fome  meafure  regulated  by  the  con- 
dition of  the  mind.  That  fear  increafes  the  influence  of 
cold,  and  of  many  other  noxious  powers,  will  not  be 
doubted ;  but  the  ftate  of  the  mind  to  which  I  allude,  is 
that  of  vigorous  attention  to  other  objects.  This,  it  is  well 
known,  will  to  a  certain  degree  deaden,  or,  indeed,  prevent 
the  fenfation  of  cold  ;  and  what  does  this,  I  apprehend, 
prevents,  or  at  leaft  weakens,  its  phyfical  adtion.  The 
aftronomer,  intent  on  the  objects  of  his  fublime  fcience,  it 
is  faid,  neither  feels,  nor  is  injured  by,  the  damps  or  the 
chillnefs  of  the  night ;  and  in  fome  fpecies  of  madnefs, 
where  the  ideas  of  imagination  are  too  vivid  to  admit  the 
impreffions  of  fenfe,  cold  is  reiifted  to  an  extraordinary  de- 
gree. I  have  feen  a  young  woman,  once  of  the  greateft 
delicacy,  of  frame,  flxuck  with  madnefs,  lie  all  night  on  a 
cold  floor,  with  hardly  the  covering  that  decency  requires, 
when  the  water  was  frozen  on  the  table  by  her,  and  the 
milk  that  (lie  was  to  feed  on  was  a  mafs  of  ice. 

7th.  There  are  particular  conditions  of  the  atmofphere, 
not  perfectly  underftood,  that  feem  to  have  an  influence  in 
depriving  us  more  fpeedily  of  our  animal  heat,  than  others 
where  the  cold  is  greater. 

It  may  feem  that  by  this  time  I  had  renounced  my  in- 
tention of  trying  the  effects  of  immerfion  in  frelh  water  on 
the  animal  powers,  and  particularly  on  the  heat.  Some 
trials,  I  have,  however,  made,  of  which  I  lhall  only  relate 
the  following. 

EXPERIMENT  X. 

In  the  fame  veflel  containing  an  equal  bulk  of  frefh 
water,  Richard  Edwards,  the  fubjeft  of  my  nrft  experi- 
ments' 
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ments,  was  immerfed,  at  the  fame  hour  of  the  day.  His 
heat  previoufly.  was  98 °,  his  pulfe  beat  92  in  the  minute: 
the  heat  in  the  air  was  410!,  that  of  the  water  400.  The 
wind  was  now  in  the  weft,  fo  that  in  the  court  where  the 
bath  flood  there  was  a  perfect  calm.  As  I  had  fome  fears 
of  the  iffue  of  this  experiment,  inftead  of  expofing  him 
for  a  minute  naked  to  the  wind  before  immerfion,  he  was 
covered  with  a  flannel  drefs  from  the  air,  till  the  inftant  he 
defcended  into  the  water,  into  which  he  was  fuffered  to  fink 
himfelf  flowly,  with  the  bulb  of  the  thermometer  under  his 
tongue.  Thefe  are  important  circumftances.  The  fol- 
lowing table  exhibits  the  refqlt. 


Immediately  on  immerfion, 
-      -  98° 


heat 

1  minute  after, 

2  minutes 

3   " 

4  

5  

6   - 

7,  » 

9   " 


10 


97§ 

97 
98 

97i 
96 

96 

96 

97 
97 


11,  12,  13, 


14  minutes  after 

15  —   ~ 


-  9*°! 

-  96 


16,  17,  18,  19,  20,  96 

21,  22,  23  24, 
25    " 


26  

27   

28,  29 
30   

3r>  32 
33>  34  - 


95 
94 

93i 

94 

93 

94 

92I 


He  now  got  out  into  the  air  very  flowly,  and  flood  in 
it  three  minutes,  the  wind  not  blowing  on  him.  He  loft 
one  degree  of  heat  at  firft,  which  he  recovered.  He  was 
then  put  into  a  warm  bath  at  900,  which  at  firft  he  felt 
warm,  and  his  feet  and  hands  were  pained,  but  in  two 
minutes  he  fell  into  a  very  violent  fhiver,  and  his  heat  fell 
two  degrees.    The  bath  was  then  heated  to  95  and  960,  but 

ftill 
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ftill  he  felt  cold.  It  was  Heated  to  99  "  :  he  continued  in  it 
five  minutes  and  his  heat  was  91°.  The  heat  was  gradual- 
ly raifed  to  1060,  when  the  fenfe  of  coldnefsof  which  he 
had  complained  at  the  pit  of  the  ftomach  gradually  went 
off.  Before  this  I  had  ufually  kept  him  in  the  warm  bath 
fill  his  natural  heat  was  nearly  recovered,  but  after  being 
half  an  hour  in  the  heat  of  1060,  his  own  heat  was  ftill 
930.  He  now  became  fick  and  very  languid,  a  cold  fweat 
covering  his  face,  his  pulfe  very  quick  and  feeble.  He  was 
removed  into  bed,  but  paffed  a  feverith  night,  and  next 
day  had  wandering  pains  over  his  body,  with  great  debility, 
refembling  the  beginning  ftage  of  a  fever.  By  cordials  and 
reft  this  went  off. 

This  experiment  clearly  enough  confirms  the  greater 
danger  of  being  wet  with  frefti  than  falt-water ;  but  in  it- 
felf  points  out  nothing  certain  befides,  except  that  it  is  not 
to  be  rafhly  repeated.  I  mean  to  try  fome  of  thefe  experi- 
ments to  a  greater  extent  on  the  brute  creation,  when  I 
have  procured  thermometers  better  fuited  to  my  views. 
The  thermometers  I  employed  had  not  a  fufficient  mobi- 
lity for  very  nice  experiments,  and  I  am  well  aware,  that 
in  particular  inftances  this  may  have  milled  me,  though 
the  general  refults,  which  is  all  that  is  of  importance  in  fuch 
experiments  as  thefe,  will  I  hope  be  found  juft  and  true. 

Before  I  conclude,  I  muft  offer  a  few  obfervations  oh 
the  fubje£t  that  led  to  thefe  experiments. 

i.  It  is,  I  think,  already  well  known  among  leamen, 
that  where  there  is  only  the  choice  of  being  wet  with  fait 
or  frefh  water,  it  is  always  fafeft  to  prefer  the  firft.  In  the 
heavy  fhowers  of  rain,  hail,  or  fnow,  by  which  gales  of 

wind 
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wind  are  generally  accompained,  the  men  that  mud  be  ex- 
pofed  to  them,  ought,  like  Lieutenant  Bligh  and  his  crew, 
to  wring  their  clothes  out  of  falt-water. 

2.  In  all  cafes  where  men  are  reduced  to  fuch  diftrefs 
by  fhipwreck  or  otherwife,  that  they  have  it  only  in  their 
power  to  chufe  between  keeping  the  limbs  constantly  im- 
merged  in  the  fea,  or  of  expofing  them  to  the  air  while  it 
rains  or  fnows,  or  of  being  expofed  to  it,  where  the  fea  is 
at  times  warning  over  them,  it  is  fafeft  to  prefer  a  conftant 
immerfion  ;  becaufe,  in  the  northern  regions,  where  the 
cold  becomes  dangerous  to  life,  the  fea  is  almoft  always 
warmer  than  the  air,  as  the  experiments  of  Sir  Charles 
Douglas  (hew  ;  and  becaufe  there  is  not  only  a  danger  from 
the  increafed  cold  produced  by  evaporation,  but  alfo  from 
the  lofs  of  heat  by  the  rapid  changes  of  the  furrounding 
medium,  as  the  foregoing  experiments  point  out. 

3.  Whether,  in  high  and  cold  winds  without  rain  or 
fnow,  and  where  a  Situation  may  be  chofen  beyond  the 
reach  of  the  waves,  it  is  fafer  to  continue  in  the  air,  or  to 
feek  refuge  in  the  fea,  mud  depend  upon  feveral  circum- 
ftances,  and  cannot  perhaps  be  certainly  determined.  The 
motives  for  choofing  the  fea  will  be  ftronger  in  proportion 
as  the  wind  is  high  and  cold,  and  in  proportion  as  the  fhore 
is  bold. 

The  foregoing  narrative  (hows  that  men  may  furvive 
twenty-three  hours  immerfion  in  the  fea,  of  the  temperature 
of  38 0  or  400  (as  great  a  cold  as  it  almoft  ever  pofleffes) 
without  food  or  water,  and  almoft  without  hope  of  relief; 
but  that  any  man  ever  furvived  an  equally  long  expofure  to 

the 

*  Thcfe  numbers  ought  I  think  to  have  been  330  or  3  50.    See  note,  p.  24. 
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the  higher  degrees  of  cold  of  the  atmofphere,  in  the  fame 
circumftances,  does  not  appear.  Though  in  the  cafe  rela- 
ted, immerfion  in  water  did  not  prevent  third,  yet  there  is 
no  doubt  that  it  alleviated  it,  a  circumftance  of  high  impor- 
tance towards  the  prefervation  of  life. 

Liverpool, 
December  25,  1791. 

"P.  S.  I  have  purpofely  avoided  any  reafoning  on  the 
caufes  of  the  lofs  of  vital  heat  on  the  change  of  media  in 
the  experiments  recited.  It  may  be  fuppofed  that  during 
immerfion,  the  water  immediately  in  contact  with  the  fldn, 
having  become  heated  to  a  certain  degree,  the  naked  body, 
on  rifing  from  it  into  the  air,  was  in  fact  expofed  to  a 
colder  medium,  and  thus  the  lofs  of  heat,  in  this  inftance, 
produced.  My  examination  of  the  heat  of  the  water  during 
immerfion,  not  having  been  made  in  contact  with  the  body, 
I  will  not  deny  that  there  is  fome  foundation  for  the  remark ; 
and  the  cafes,  it  rauft  be  allowed,  are  by  no  means  exactly 
parallel  between  immerfion  in  an  open  veflel,  however  large, 
and  immerfion  in  the  fea,  where  the  conftant  undulation 
may  be  prefumed  to  occafion  a  continual  change  in  the  fur- 
rounding  fluid.  But  whatever  allowance  may  be  made  for 
the  circumftance  mentioned,  I  am  perfuaded  that  the  diffe- 
rence between  the  denfity  of  air  and  water  being  confidered, 
it  is  not  fufneient  to  explain  the  lofs  of  heat  in  the  inftancc 
alluded  to.  The  changes  of  temperature  in  the  living  body 
are  governed  by  laws  peculiar  to  itfelf.  I  have  found,  in 
certain  difeafes,  greater  and  more  fudden  variations  than 
any  mentioned,  from  applications  of  cold  very  gentle  in 
degree,  and  momentary  in  duration. 

In  his  mafterly  "  Experiments  and  Obfervations  on 

Animal 
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Animal  Heat,"  Mr.  Hunter  has  objeaed  to  taking  the 
heat  of  the  human  body  by  introducing  the  bulb  of  the 
thermometer  into  the  mouth,  becaufe  it  may  be  arFe&ed 
by  the  cold  air  in  breathing.  The  objedtion  is  well 
founded  if  the  bulb  be  placed  on  the  upper  furface  of  the 
tongue,  but  if  it  be  under  it  and  the  lips  fhut,  the  ef- 
fects of  refpiration  may  be  difregarded,  as  I  have  found 
from  many  hundred  experiments.  The  heat  may  be  obfer- 
ved  in  this  way  with  eafe  and  certainty,  by  employing  ther- 
mometers curved  at  that  end  to  which  the  bulb  is  affixed 
(the  bulb  being  introduced  at  the  corner  of  the  mouth)  fome 
of  which  have  been  made  for  me  by  Mr.  Ramfden,  accord- 
to  a  form  given,  as  well  as  others  on  Mr.  Hunter's  plan. 
From  repeated  trials  it  appears  to  me,  that  when  the  ufual 
clothing  is  on,  the  heat  of  the  living  body  may  be  taken 
with  nearly  the  fame  remit  and  equal .  certainty,  under  the 
tongue  with  the  lips  fhut,  at  the  axilla  with  the  arm  clofe 
to  the  fide,  and  in  the  hollow  between  the^crotum  and  the 
thigh  ;  every  other  part  of  the  furface  is  liable  to  variation 
and  uncertainty.  It  is  evident,  that  of  thefe  three  methods, 
the  firft  only  can  be  employed  (as  far  as  I  can  difcover) 
when  the  trunk  of  the  body  is  immerfed  in  water  ;  and  even 
when  the  naked  body  is  expofed  to  the  cold  air,  the  firft 
method  feems  the  beft,  the  heat  remaining  moft  {ready  under 
the  tongue  ;  the  axilla  is  the  next  beft  in  order,  and  the  worft 
the  lower  part  of  the  groin  ;  for  the  fcrotum  and  the  parts 
of  generation  lofe  their  hear  on  the  application  of  cold 
more  fpeedily  perhaps  than  any  other  part  of  the  body,  the 
extremities  not  excepted. 

N.  B.  The  water  employed  in  the  experiments  related, 
contained  fait  in  the  proportion  of  one  to  twenty-four. 
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I  AM  happy  to  add  to  this  fecond  edition,  extracts  from 
two  communications  of  Dr.  Wright,  with  whofe  narrative 
this  volume  commences,  in  which  he  gives  fome  farther  in- 
formation refpe&ing  the  application  of  cold  water  to  the 
body  in  fever.  The  flrft  of  thefe  is  from  a  letter  of  that 
gentleman  to  Dr.  Garthfhore  publifhed  in  the  7th  volume 
of  the  medical  fa&s  and  obfervations  1797,  on  the  treatment 
of  acute  difeafes  and  particularly  thofe  of  the  Weft  Indies. 
The  letter  is  dated  Edinburgh,  December  10th  1794. 

"  In  a  former  letter  I  remarked  to  you,  that  the  appli- 
**  cation  of  cold  water  externally  had  been,  for  fome  time, 
"  pra&ifed  by  Dr.  Gregory,  profeflbr  of  phyfic  in  the  uni- 
"  verfity,  in  cafes  of  typhus,  with  remarkably  good  efFedt; 
"  but  he  has  never  carried  it  to  the  extent  I  did  in  my  own 
««  cafe,  and  in  that  of  others,  feveral  years  ago*.  Inftead 
"  of  darning  cold  water  on  the  naked  body,  Dr.  Gregory 
'*  orders  the  bodies  of  his  patients  to  be  warned  with  a 
«*  fponge,  dipped  in  cold  water  and  vinegar,  at  lead  twice 
"  a  day.  This  operation  I  mail  call  lavatio  frigida.  The 
"  earlier  this  mode  is  pradHfed  -the  better;  becaufe,  in 
"  typhus  the  patient  grows  daily  worfe,  for  in  the  fecond 
"  week  there  is  a  great  increafe  of  fever,  and  a  proportional 

"  lofs 


*  Sec  London  Medical  Journal,  Vol.  vii.  p.  109,  (this  reference  of  Dr. 
Wright  is  to  the  narrative  given  at  the  beginning  of  this  Volume,) 
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V  lofs  of  ftrength :  but  even  then  Dr.  Gregory  has  found 
"  the  application  of  the  wet  fponge  adt  as  a  charm  ;  nor  have 
M  delirium  or  petechia  been  confidered  by  him  as  any  bar 

to  the  adoption  of  this  remedy;  on  the  contrary,  where 

V  thefe  have  bean  prefent,  and  the  pulfe  much  quickened, 

V  he  has>  by  *e  lavatio  frigida  fpeediJy  reduced  the  pul- 
"  farions  froin  110  to  9°  in  the  minute,  and  the  delirium 
"  and  other  threatening  fymptoms  have  foon  after  difap- 
"  Peared-  Ab°Ut  a  fortnight  ago,  a  ftudent  of  phyfic,  who 
£  had  been  ill  for  fome  days  before  Dr.  Gregory  was  ap- 
"  plled  t0'  had'  befldes  a  Sre^  degree  of  fever  and  delirium, 
"  numerous  fpots,  or  petechia,  on  his  breaft,  belly,  and 
«  extremities.  The  lavatio  frigida  was  ufed  on  the  day 
"  the  Doclor  firft  vifited  him,  and  by  next  morning  the 
"  delirium  had  ceafed,  and  the  petechia  difappeared.  The 
"  PUlfe'  Which  on  the  Pre^ding  day  had  been  no,  was 

now  at  80  ;  and  by  continuing  the  application  of  the 
wet  fponge  now  and  then,  the  pulfe  became  natural  on 
the  fourth  day  after  the  Dotfor  firft  faw  him.  Many 

I  T f r  Cafes  miSht  be  add«ced  from  the  books  of  the  cli- 
nical ward  of  the  Royal  Infirmary." 

<<  Succefsful  as  this  method  has  been  in  the  hands  of 
'  Ur.  Gregory,  and  fome  others,  befides  mine,  I  am  well 
aware  that  much  judgment  and  caution  are  necefTarv  in 
putting  u  in  pradice.  I„  all  cafes  where  there  are  vifce- 
ral  obftruclions,  cold  bathing  does  much  mifchief ;  and 
m  fevers  of  this  fort,  with  inflammatory  diathefis,  there 
s  reafon  to  fufpeft  topical  inflammation  of  the  vifcera  ; 
V  this  laft  cafe,  if  cold  bathing  were  made  ufe  ^ 

patient  would  run  the  rifaue  of  his  life,  and  the  phyucian 
juftly  Jofe  h,s  charaaer." 

Medical  Faas  and  Qhfirvmhns,  vol.  vii.  p.  a. 

Y  The 
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The  fecbnd  extraft  is  from  a  report  drawn  up  by  Dr. 
Wright  (fince  his  return  to  the  Weft  Indies)  as  phyfician 
to  the  army,  and  direftor  of  the  military  hofpitals  in  Barba- 
does,  refpeaing  thedifeafes  moft  common  among  the  troops 
in  that  climate,  and  the  beft  mode  of  treating  them.  This 
valuable  paper  is  inferted  in  the  fecond  volume  of  the  Annak 
«f  Medicine,  for  1797. 

«  TYPHUS. 

«<  Under  this  head  we  clafs  the  netvous  fever,  the  (hip 
U  fever,  the  hofpital  fever,  the  jail  fever,  the  peftilent.al 
«  fever  the  yellow  fever,  &»  All  thefe  are  difTerent 
«  names  for  the  fame  difeafe,  and  differ  only  from  each 
«  other  in  malignity  or  violence,  from  local  circumftances. 
«  the  ftate  of  the  atmofphere,  or  feafon  of  the  year. 

«  TYPHUS  NAVIUM,  SHIP  FEVER. 

«  In  tranfporting  troops  from  England  to  the  We£ 
i<  Indies,  this  fever  often  breaks  out,  and  rages  with  great 
«  violence.'  The  patient  is  fometimes  indifpofed  a  day  or 
«  two  before  the  difeafe  be  marked  ;  but  frequently  is  taken 
«  ill  at  once,  with  laffitude,  proftration  of  ftrength,  "-re- 
«  eular  chills  and  heats,  naufea,  and  fometimes  vomiting. 
I*  He  has  a  flight  head-ach,  is  reftlefs  in  bed,  ha*  confufed 
«  ideas,  and  troublefome  dreams  ;  there  is  no  great  heat  ot 
f%  the  fkin,  it  is  rather  moift,  cold,  and  fweatmg.    1  he 
«  ton.ue  at  firft  is  white,  moift,  and  flimy  ;  afterwards 
«  dry  and  parched.    The  countenance  is  pale  and  funk, 
;«  th;  eyes  dull  and  languid,  the  belly  irregular  the  urine 
I.  %  and  fecreted  in  too  great  a  quantity .»    The  doaor 
Js  on  to  enumerate  the  remaining  tymptoms,  and  to  point 
Tut  the  caufes,  which  differ  in  no  refpca  Irom  the  fymp; 
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toms  and  caufes  of  Typhus  irj  general.  Of  the  cure  he 
fpeajcs  as  follows  s 

««  Th.e  fick  on  being  landed  were  walhed,  either  with 
"  cold  fea-water,  or  water  made  milk  warm  ;  they  were 
"  completely  fhifted,  and  placed  in  clean  well-aired  wards, 
"  with  dry  bedding-  ^  ^e  fever  was  recent,  an  emetic 
j*  was  Siven>  and  then  the  prirrfe  vis  cleanfed  by  a  folu- 
«|  tion  of  natron  vitriolatum,  and  manna,  or  cream  of  tar- 
"  tar.  After  this  the  bark  was  given  without  lofs  of  time 
"  and  with  fuch  fuccefc,  that  in  lefs  than  a  week  the  men 
"  were  m  general  difcharged,  quite  recovered. 

•    <<  In  the  beginning  of  the  fhip  fever,  the  cold  bath  had 
the  beft  effefts ;  and  through  the  day,  when  the  ficfc 
were  hot,  warning  the  hands  and  face  fuddenly  in  cold 
«'  water  and  v.negar  was  exceedingly  refrefhing.  Light 
covering  in  bed  wasdireded,  efpecially  where  there  was 
any  praete rnatural  heat.    1„  the  advanced  ftages  where 
there  were  fymptoms  of  inflammatory  diatnefis,  we  had 
recourfe  to  fmalldofes  of  antimonial  powder    lone  or 
-xed  w,th  a  few  grains  of  calomel.    Where  the  body 

£  in  the  latter  flages,  bark,  Z^Z 
obferves  that  what  is  faid  of  the  mip-fever  wHl  „  » 
*pply  to  the  hofpital  or  jail-fever.  ^ 

"  TYPHUS  IC^ROIDES.    Y£LLow  FEV£R 

"         ^'^^^.'^  „  appeared 

"  to  . 
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to  be  no  other  than  the  jail-fever,  exalted  to  a  great 
degree  of  malignity."    *    *    *    "  The  diforder  began 
with  alternate  rigors  and  hot  fits,  giddinefs  and  dimnefs- 
of  fight  5  the  patient  could  not  bear  the  light,  the  eyes 
looked  dull,  and  half-clofed  when  afleep  ;  the  white  of 
the  eye  was  tinged  with  yellow,  the  eyes  themfelves 
funk,  and  the  countenance  fallen.    The  pulfe  feemed 
varied  ;  fometimes  it  was  natural,  but  in  general  it  was 
fmall  and  tremulous.    The  breathing  was  difficult,  at- 
tended with  fighing,  anxiety,  and  reftleffnefs. 

"  The  fk'm  in  general  was  hot,  and  had  that  biting 
t  feel  fo  common  in  all  malignant  fevers ;  at  other  times 
.  the  {kin  was  cold  and  clammy.    There  was  uniformly 
«  a  great  proration  of  ftrength,  a  loft  of  appetite,  and  a 
.  conftant  inclination  to  vomit;  at  firft  the  contents  of  the 
f  ftomach  were  thrown  up,  afterwards  an  abundance  of 
«  bile     The  tongue  was  dry  and  furred,  the  thirft  ua- 
«  auenchable,  the  body  coftive,  the  urine  fcanty,  high- 
«  coloured,  >and  burning  or  fcalding  the  urethra  Uni- 
*  verfal  pains,  efpecially  in  the  joints,  calves  of  the  legs. 
n  and  tip  of  the  fhoulders,  often  took  place.  .  The  fleep 
«,  was  difturbed,  and  the  patient  inclined  to  delirium  The 
I.  fever  was  without  any  fenfible  remiffion  at  firft,  but  af- 
terwards  there  were  evident  remiffions  and  exacerbations. 

«  The  fecond,  ftage  of  this  fever  commenced  fooner  or 
„  later  in  different  cafes  ;  and  inflances"  have  occurred 
*'  wLe  it  finifhed  its  courfe  in  twenty-four  or  orty  e.g  ; 
«  hours.  Every  fymptom  rapidly  mcreafed,  the  femes 
«  were  more  difturbed,  delirium  and  coma  were  conftant ; 
«  at  times  the  delirium  was  low,  but  fattett*. ■ 
m  The  vomiting  of  bile  was  inceffant :  at  laft,  whatever 
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"  was  brought  up  had  the  colour  of  coffee ,  and  this  was 
«  denominated  the  Black  Vomk.    Hemorrhages  from  the 
-  nofe,  the  mouth,  and  even  from  the  pores  of  the  fkin 
were  frequent  and  fatal  appearances.     The  body  „0w' 
"  became  yellow  or  livid,  with  cold  or  clammy  4ats  ■ 
the  countenance  hypocratic,  the  pulfe  funk,  and  death 
"  put  an  end  to  the  patient's  mifery. 

"  Cure.    The  firji  intenti6n  was  directed  to  a  fpeedv 
u  evacuation  of  morbid  matter ;  the  fecond  intention,  to 
'  prevent  the  fecretion  and  accumulation  of  more-  the 
thud  to  relieve  the  moft  urgent  fymptoms  ;  and  the 
fourth,  to  obv,ate  the  mifchief  already  done  to  the  fvf 
tern  J*~ 


F.rft,  early  and  brlfk  purging  was  put  in  plaice 
After  fome  tna  S  of  cathartics,  we  had  recourfe  to  1  " 
do^es  of  ca,ome   repeated  at  mort  intervals,  until  a  el 
ful  ^charge  by  ft00,  was  obtained.    By  this  means 
e  vomumg  mftead  of  being  increafed,  L  grad  ^ 
abated,  and  at  Iaft  fubdued.    By  calorneI    thfT  r 

about,  and  the  pat.ent  happily  recovered.  WhereT 
t,CntS  Were  re«ived  in  the  advanced  fta.es  of  veil  7 
1  we  had  ftill  recourfe  to  calomel  iTjTl  ^ 

when  it  was  needful  ,        the  fame  time 

was  needful,  to  mercurial  frictions   anrl  th 

warm  bath  ;  and  we  recoiled  of  no  inftan^  \ 
cury  had  been  freely  given  and  oerf      T       ^  ™T~ 
*  the  mou[hS  lt{br- 

happieft  confequences.  nde''  W'th  thc 

"  In  the  beginning  of  the  yellow  fever   *L  , 

6  "  the 
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the  advanced  ftage  much  caution  was  neceffary.  Some 
lucky  expedients,  however,  htt.  been  prated  wh.ch 
fucefs  aLe  could  juft.fy  :  thus,  when  *«-»u^ 
fymptoms  had  been  fubdued,  the  patrents  were  wrap,  up 
I  a  we.  blanket,  a  profute  fwea,  was  brought  on, and 

■  1  wa  irritable,  and  bile  was  pumped  up,  our  de- 
'  mach  WaS  ir  ,  p,  .  where  it  failed,  danger  was 
.  pendencewas  on  calomel ;  where     i  b 

x.    a  A     We  did  not,  however,  defpatr  ;  we  gave 
'apprehended,  wemanoi, 

.  c^rcum  pUis  (Cayenne  ^"^^fl,  or 

'  ttemf;arkeV"f.lk  n  P  .  the  capucum  has 
«  the  black  vomit,  had  taicen  i  , 

latched  the  patient  from  the  moil  rmmment  danger. 

'»  In  all  the  cafes  of  the  yellow  fever  which  we  have 

.Zi  appeared.    It  was  then  d.fcontmued. 

Refpeaing  antimonials,  the  nomach 
«  (blood-letting)  was  not  only  u 


«  in  the  extreme. 


f  nr  Wright  extends  to  the  Remitting 
Fe^r  Solera  Morbus,  Diarrhoea  and 
and  Intermitting  tever,  <~no  Dyfentery  ; 
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Dyfentery  ;  it  is  ilgned  by  all  the  gentlemen  of  the  medical 
ftaff  of  Barbadoes ;  and  is  in. every  point  of  view  deferving 
of  great  attention.    It  is  indeed  to  be  wifhed  that  the  in- 
i  formation  conveyed  to  us  by  this  experienced  and  able  prac- 
titioner,  refpeaing  the  fevers  of  the  Weft  Indies,  had  been 
more  precife.    We  have  ftill  to  lament  our  ignorance  in 
regard  to  the  adual  heat  of  the  patient,  and  the  fucceffive 
changes  that  it  undergoes  in  the  progrefs  of  the  difeafe  ■  :md 
we  are  equally  uninformed  as  to  his  fenfations  of  heat!  It 
affords  me  however  particular  fatisfadion,  that  the  experi 
ence  of  Dr.  Wright  (whom  I  have  not  the  pleafure  of 
knowing)  fo  far  as  it  goes,  correfponds  fo  much  with  the 
refult  of  my  own  obfervations. 

It  ""'"'^Arp/M^rbothofthetyphusandoftheyellw 
fever  that  he  found  the  cold  bath  produced  the  happieft  ef- 
feaS  ,  and  doubtlefs  thefe  effeas,  though  notparticularlyde- 
fcnbed correfponded  with  his  former  experience,  and  appear- 
ed m.hed.miniflred  frequency  of  thepulfe,  the  diminifted 
heat  of  the  body,  and  the  flow  of  fenfible  perfpiration  It  is 
worthy  of  remark  that  the  calomel,  to  the  efficacy  of  which 
n  ,h,s  d.feafeDr.  Wright' has  given  a  decided  tfT- 
•hough  m  firft  aflion  was  that  of  a  cathartic,  yet  opTaS 
m  the  end  as  a  fudoriflc.    «  By  calomel  the  p^o" 

..  fb:u  "ere0T7  •,;"d  »f  fj*  of  the  fever  brough 

about       The  hulory  mdeed  of .  all  fevers,  of  * 
country,  <o  ar  as  J  have  been  able  ,o.trace  them,  „niformZ 
pomts  out  the  falutary  confequence  of  earlv  U     ? r 
fweating,  of  which  even  thymic, 
fymptom,  wh.ch  prevailed  in  England  in  thc  e„j  of° 
and  egmnmg  of  the  ,6th  century,  Ullder  the 
fweatmg  hchnefs  (fudor  anghcus,  is  not  an  exception.il" 
on.y  however  when  ,t  is  early,  genera,,  md  ^  ^ 

Aveating 
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fweating  isfo  ftrikingly  falutary  ;  when  fcanty,  it  is  infignifi- 
cant,  and  when  it  occurs  in  the  latter  ftages  of  the  difeafe,  it  is 
often  injurious.  Early  and  copious  fweating  feems  no  lefs  falu- 
tary when  excited  by  applications  which  aa  immediately  and 
in  fome  meafure  mechanically  on  the  pores  of  the  kin,  than 
when  excited  in  any  other  way.    Mr.  Thomas  Graham, 
an  ingenious  and  experienced  furgeon  in  the  Royal  Navy, 
informs  me,  that  when  ferving  on  board  Sir  John  Jerv>s  s 
fleet  in  the  Mediterranean,  in  the  prefent  war,  he  was  often 
enabled  to  produce  profufe  perforation  with  all  its  happy 
confequences,  by  a  method  which  he  employed  of  covering 
the  whole  furface  of  the  body,  in  the  early  ftages  of  fever, 
with  warm  vapour.    In  the  diredions  for  the  cure  and  pre- 
vention of  the  plague,  publifhed  by  Count  Berchtold,  at 
Vienna  in  i797>  of  which  an  account  is  given  in  the  fecond 
volume  of  the  Annals  of  Medicine,  p.  327,  " 
«  Immediately  after  a  perfon  is  perceived  to  be  infected  with 
»  the  plague,  he  muft  be  taken  into  a  clofe  room,  and 
«  over  a  brazier  of  hot  coals,  with  a  clean  fponge  d.pped  in 
,  olive  oil,  his  body  muft  be  very  brilkly  rubbed  all  over, 
«  for  the  purpofe  of  producing  a  profufe  fweat. 
<i  The  friaion  ought  not  to  be  continued  more  than  four 
«  minutes,  and  a  pint  of  oil  is  enough  to  be  ufed  at  each 
«  time.    In  general  the  firft  rubbing  is  followed  by  a  very 
«  copious  perflation  ;  but  fhould  it  fan  <J 
«  ^operation  may  be  repeated,  firft  wiping  the  body  with 
,  a  warm  dry  cloth  ;  and  in  order  ftill  farther  to  promote 
perfphation,  the  patient  may  take  any  warm  fudonh 
«  drink"    *    *    *    The  operation  ought  to  be  beg- 
«  on  the  firft  appearance  of  the  fymptoms  of  the  d,f feafc  . 
.<  if  negleaed  till  the  nerves  and  the  mafs  of  blood  are  af- 
«  feaed,  or  a  diarrhcea  has  commenced,  little  hopes  can  be 
t*  entertained  of  a  cure.  -.^ 
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This  pra&ice  has,  it  is  faid,  been  followed  with  great 
fuccefs  at  the  hofpital  of  St.  Anthony  in  Smyrna,  and  the 
benefit  feems  to  depend  on  the  early  profufe  fweating  that 
is  produced.  It  is  evident  that  this  mode  of  treatment,  as 
well  as  that  mentioned  by  Mr.  Graham,  may  be  adopted  in 
the  cold  ftage  of  the  paroxyfm,  which  it  probably  brings  to 
a  fpeedier  iffue.  It  correfponds  with  the  warm  bath  em- 
ployed in  this  ftage  of  the  difeafe  by  Galen,  and  being  ap- 
plicable to  fever  at  an  earlier  period  than  the  affufion  of 
cold  water  or  the  cold  bath,  it  does  not  fuperfede  the  ufe  of 
thefe  remedies  if  it  fhould  afterwards  be  found  requifite  to 
employ  them.  It  defervesa  trial  in  fever  in  general,  efpeci- 
ally  in  thofe  fevers  of  the  warm  climates  which  run  their 
courfe  with  fuch  rapidity. 

Before  I  quit  the  fubje£t  of  fever,  I  muft  fhortly  ob- 
ferve,  that  fome  of  my  friends  have  expreffed  their  furprife 
at  the  vaft  number  of  cafes  which  appear  on  the  records  of 
our  Difpenfary,  and  their  wifh  that  this  point  were  en- 
quired into  more  narrowly.  1  have  difcuffed  this  fubje£t 
with  the  late  Mr.  Avifon,  who  admitted  that  fome  deduc- 
tion ought  to  be  made  for  cafes  clafled  under  this  title, 
which  might  not  turn  out  regular  fevers,  amounting  per- 
haps to  a  fifth  or  a  fourth  part  of  the  whole.  This  point 
is  particularly  attended  to  at  prefent,  and  fome  account  of 
the  refult  will  be  given  in  a  future  edition  of  this  volume, 
fhould  another  edition  be  called  for.  In  the  mean  time,  it 
may  be  obferved,  that  though  the  numbers  are  likely  to  be 
fomewhat  reduced,  the  refult  of  the  moft  accurate  invcfti- 
gation  ferves  to  eftablifh  more  clearly  the  great  prevalence 
of  typhus  among  our  poor,  and  to  enforce  the  eftablifh- 
ment  of  a  receptacle  for  fever,  (fee  p.  241)  and  the  adop- 
tion of  fome  regulation  refpedting  inhabited  cellars,  and 

other 
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mother  confined  habitations,  where  the  contagion  is  con* 
ihntly  kept  up. 


There  is  no  part  of  the  preceding  volume  which  has 
met  with  more  oppofition  than  the  opinion  I  have  delivered 
•refpecting  the  non-abforption  of  the  furface  of  the  body,  and 
the  experiments  and  obfervations  in  fupport  of  this  opinion 
•in  chap.  xvii.  I  retain,  however,  this  opinion,  though  I 
do  not  confider  the  queftion  as  decided  ;  but  if  the  contrary 
doctrine  fhould  be  eftablifhed  in  the  end,  it  is  evident  that 
it  muft  be  fixed  on  a  new  foundation.  Leaving  the  matter 
to  future  inquiry,  I  give,  in  the  mean  rime,  an  extract 
from  the  report  of  Fourcroy  on  the  memoir  of  M.  Seguin, 
quoted  p.  234,  as  the  volume  which  contains  it  is  fcarce 
in  England,  hoping  that  we  may  foon  be  furnifhed  with  a 
more  full  account  of  the  experiments  of  this  diftinguiihed 
philofopher. 

M.  Fourcroy  begins  with  mentioning  the  circumftances 
-which  led  M.  Seguin  to  doubt  the  commonly  received  opi- 
nion, refpe£ting  cutaneous  abforption,  and  to  make  new  ex- 
periments on  the  fubjefh  The  memoir  read  by  him  contains 
the  refult.  "  Nous  n'entrerons  point"  fays  M.  Fourcroy, 
"  dans  le  detail  des  nombreufes  experiences  qui  y  font  con- 
**  fignees,  et  que  Ton  affoibliroit  par  la  rapidite  neceflaire 
"  dans  un  rapport  ;  nous  nous  contenterons  de  rappeller  a 
rt  l'Academie  Ies  priucipaux  refultats  qu'elles  ont  donnes. 

Le  premier  refultat  tire  de  trente-trois  experiences  faites 
!<  fur  lui-meme,  c'eft  que  le  corps  n'augmente  pas  de  poids 
"  dans  le  bain,  qu'il  perd  moins  dans  1'eau  que  dans  l'air, 
**•  et  que  cette  perte  fuit  fur-tout  la  raifon  de  la  tempera- 

M  ture 
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*«  ture  de  I'eau  du  bain  ;  que  la  perte  de  poids  dans  I'eau  a 
"  dix  ou  douze  degres  (barometre  a  vingt-huit  pouces),  eft 
«  a  oelle  dans  i'air  comme  6.5  eft  a  17  ;  qu'a  quinze  a  dix- 
"  huit  degres  de  temperature,  cette  perte  dans  I'eau  eft  a 
«  celle  dans  Fair  comme  7,5  eft  a  21,7  ;  que  dans  I'eau 
"  chaude  a  vingt  fix  ou  vingt-huit  degres,  elle  eft  a  celle 
-  dans  l'air  comme  13  eft  a  i3.  Deux  autres  psrfonnes  ont 
M  offert  des  refultats  differens  dans  ces  pertes  relatwes,  mais 
h  elles  ont  toujours  inoins  perdu  dans  I'eau  que  dans  l'air. 
«  M.  Seguinattiibue  cette  perte  moindre  a  ce  que  la  ma- 
"  tiere  de  la  tranfpiration  infenfible  n'eft  point  expofee  au 
"  contact  de  l'air  qui  doit  la  diffoudre  dans  l'etat  ordinaire. 
"  II  rend  raifon  de  la  difference  de  ces  pertes  a  diverfes 
««  temperatures  de  l'air  de  la  maniere  fuivante.  La  perte  de 
«  poids  qu'on  6prouve  dans  I'eau  a  dix  ou  douze  degres  eft 
44  beaucoup  plus  foible  que  ce|le  qui  a  lieu  dans  l'air,  parce 
<*  qu'il  n'y  a  point  de  tranfpiration  cutanee  ;  il  n'exifte 
"  alors  que  la  tranfpiration  pulmonaire  :  celle  qui  fe  fait 
14  dans  I'eau  a  dix-huit  degres  eft  un  peu  plus  foible  que  1*. 
"  feule  tranfpiration  pulmonaire,  parce  qu'outre  qu'il  n'y 
"  a  point  de  tranfpiration  cutanee  dans  ce  cas  comme  dans  le 
«  precedent,  l'air  qui  entre  dans  le  poumon  eft  charge  d'hu- 
"  midite,  et  ne  diffout  pas  toute  celle  qui  fe  degage  de  ce 
"  vifcere  ;  enfin,  la  perte  de  poids  qu'on  fait  dans  un  bain 
*«  d'eau  a  vingt-huit  degres  eft  plus  confiderable  que  celle 
«  qui  eft  produite  par  la  feule  tranfpiration  pulmonaire  dans . 
•«  l'air  a.  cette  meme  temperature,  parce  qu'alors  le  corps 
«  perd,  et  par  cette  derniere  tranfpiration,  et  par  la  fueur 
"  qui  fort  des  vaiffeaux  exhales,  en  raifon  de  l'augmentati- 
**  on  de  mouvement  du  cceur  et  des  arteres,  qui,  comme 
M.  Seguin  l'a  prouve  dans  foil  memoire  fur  la  tranfpira- 
**  tion,  eft  la  feule  caufe  de  la  tranfpiration  fcufible,  oa  dc 
H  la  fueur.    Mais*  malgre  la  difference  de  ces  troia  refultats 

"  qui 
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'  qui  dependent  de  la  temperature  de  1'eau  du  bain,  iJ  nVO: 
pas  moins  certain  qu'il  n'y  a  point  augmentation  du  poids 
'  du  corps  par  le  bain,  et  qu'il  y  a  feulement  une  perte 
1  moins  forte  que  dans  l'air,  dependante  de  ^'abfence  de 
'  celui-ci  et  de  la  privation  de  fa  qualite  diffolvante  par 
rapport  a  la  matiere  de  la  tranfpiration. 

"  Les  premieres  experiences  dont  nous  venons  d^xpofer 
les  refultats  generaux  les  plus  importans,  prouvoient 
i  bien  que  le  corps  n'augmenre  pas  de  poids  dans  le  bain, 
'  mais  elles  ne  de'cidoient  point  encore  l'abforption  ou  la 
'  non  abforption  par  la  peau,  car  on  pouvoitobjedter  a"  leur 
'  auteur  que  la  perte  moindre  que  dans  l'air  dependoit  de  la 
'  portion  d'eau  abforbee  par  les  vaifleaux  inhalans.  M. 
'  Seguin  a  penfe  que,  pour  repondre  a  cette  objection,  il 
'  falloit  faire  baigner  des  individus  dans  des  diffolutions  de 
fubftances  dont  les  effets  fur  l'e'conomie  animale  fuffent 
bien  tranchans     II  a  employe  la  diflblution  de  muriate 
oxigene  de  mercure,  a.  des  dofes  connues,  en  pediluves, 
fur  plufieurs  malades  attaquesde  fymptomes  v^neriens,  et 
il  a  conftamment  obferve  que  lorfque  la  peau  etoit  bien 
faine  et  1'epiderme  bien  entier,  il  ne  paflbit  pasde  fublime 
corrofif  dans  leurs  humeurs,  ils  n'eprouvoient  aucun  des 
accidens  dus  a  ce  fel,  et  aucune  amelioration  dans  leurs 
maladies,  tandis  que  dans  le  cas  ou  1'epiderme  etoit  afFec- 
te  et  entame,  comme  dans  la  gale,  &c.  ce  fel  penetroit 
le  corps  et  produifoit  alors  les  effets  qui  en  font  recon- 
noitre l'exiftence  dans  Peconomie  animale. 

"  Non  content  de  ces  experiences  faites  dans  un  hopital 
fur  plufieurs  individus  malades,  M.  Seguin  a  cru  devoir 
les  recommencer  fur  un  fujet  fain,  les  fuivre  avec  une 
fcrupuleufe  exactitude,  jufqu'a  ce  qu'il  cut  leve  tous  les 

"  douter 
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*l  doutes,  et  il  s'eft  choiii  lui-meme  pour  fujet  de  ces  nou- 
*S  velles  tentatives.  En  tenant  a  un  grand  nombre  de  re- 
<{  prifes  difFerentes,  pendant  long-temps  a.  chaque  fois,  une 
*'  partie  de  fon  bras  plongee  dans  une  diflblution  connue  de 
11  fublime  corroiif  a.  difFerentes  temperatures,  et  difpofee 
"  dans  un  manchon  de  verre  recouvert  de  taffetas  gomme, 
"  de  maniere  ace  qu?il  n'y  eut  point  d'evaporation  fenfible, 
"  le  refte  de  fon  corps,  excepte  fa  bouche,  etant  d'ailleurs 
"  enferme  dans  l'enveloppe  impermeable  de  taffetas  cire, 
"  afin  de  pouvoir  apprecier  la  tranfpiration  pulmonaire 
"  comme  il  avoit  apprecie  la  perte  dans  1'air  de  la  partie  du 
"  bras  plongee  dans  la  diffolution,  M.  Seguin  eft  parvenu 
"  a.  obtenir  des  refultats  auffi  finguliers  que  nouveaux  : 
nous  ne  rapporterons  ici  que  ceux  qui  ont  trait  a  I'abforp- 
tion  par  la  peau.  Quand  la  diffolution  de  deux  gros  de 
"  fublime  dans  dix  livres  d'eau  eft  a  dix  et  a  vingt-huit  de- 
"  gres  de  temperature,  la  quantite  de  ce  fel  dans  le  bain  eft 
"  tres  fenfiblement  la  meme  apres  l'experience  qu'aupara- 
"  vant,  et  confequemment  il  n'y  en  a  pas  d'abforbe  ;  mais 
**  dans  la  meme  diffolution  a  dix-huit  degres,  fi  la  prefque 
"  totalite  du  bras  tres-fain,  et  dont  l'epiderme  eft  bien  en- 
"  tier,  y  refte  plongee,  il  y  a  par  heure  I,  2  grains  de  fub- 
'>  lime  abforbe,  quoique  l'eau  du  bain  qui  tenoit  cette  por- 
**  tion  de  fublime  en  diffolution  ne  foit  point  elle-meme 
"  abforbee.  M.  Seguin  tire  de  ce  fingulier  refultat  l'in- 
"  du£tion  que  ce  n'eft  pas  par  les  vaiffeaux  lymphatiques 
**  que  fe  fait  cette  abforption  du  fublime,  car  ces  vaiffeaux 
"  abforberoient  bien  plus  facilement  l'eau,  qui  cependant 
"  n'eprouve  pas  de  diminution,  mais  par  les  vaiffeaux  ex- 
"  halans.  L'auteur  explique  ce  phenomene  d'une  maniere 
"  tres-ingenieufe  :  il  penfe  que  ces  vaiffeaux  exhalans  ref- 
"  ferres  par  des  temperatures  baffes  telles  que  douze,  en 
«'  evacuant  des  gouttelettes  de  fueur  continuelles  par  un 

"  effort 
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41  effort  plus  confiderable  du  coeur  et  des  arteres  produit  par 
<s  la  temperature  de  vingt-huit  degres,  et  n'abforbant  con- 
41  fequemment  aucune  parcelle  de  fublirrre  dans  les  deux 
«  circonftances,  fe  trouvent  tellement  difpofes  a  la  tempe-- 
"  rature  de  dix-huit  degres,  que  fuffifamment  dilates  pour 
"  que  l'eau  de  la  diffolution  foit  en  fimple  contact:  a  leur 
"•  extremite  avec  l'humeur  tranfpiratoire,  fans  etre  repouf- 
*.«  fee  par  l'ecoulement  de  cette  humeur,  comme  cela  a  lieu 
"  a  vingt-huit  degres  ;  alors  ce  contacl  fans  mouvement 
"  permet  a  l'humeur  de  la  tranfpiration  de  diffoudre  de 
"  proche  en  proche  une  partie  du  muriate  oxigene  de  mer- 
"  cure  diflbut  dans  le  bain,  de  le  partager  avec  fa  premiere 
"  eau  de  diffolutiop,  fe  mettre  avec  elle  dans  un  verita- 
44  ble.  etat  d'equilibVe,  comme  cela  a  lieu  dans  toutes  le$ 
"  diffolutions  falines  melees  avec  de  l'eau  pure.  Ainfi, 
*'  fuivant  lui,  une  diffolution  faline  a  dix  ou  a  vingt-huit 
*'  degres  etant  mife  en  contacl:  avee  la  peau  humaine  bieii 
<{  faine,  il  n'y  a  point  d'abforption  ni  de  la  part  de  l'eau  ni 
*'  de  la  part  du  fel ;  la  meme  diffolution  a  dix-huit  degres, 
"  mife  en  contacl;  avec  la  peau  qui  ne  tranfpire  point  dans 
*f  l'eau  a  cette  temperature,  permet  a.  l'humeur  de  la  tranf- 
"  piration  de  partager  le  fei  de  la  diffolution  jufqu'a  l'equi- 

libre  de  faturation  et  de  le  porter  dans  la  circulation  :  cet 
"  effet  n'a  pas  lieu  lorfque  les  pores  des  vaiffeaux  exhalarts 
"  font  refferres  par  une  temperature  baffe  ou  traverfes  par 
"  les  courans  de  fueur  qui  repouffent  la  diffolution  de  fel. 
•l  Les  vaiffeaux  lymphatiqucs  n'enlevent  ni  folide,  ni  li- 
"  quide,  ni  ftuide  elaftique  a  la  furface  du  corps  ;  les  vaif- 

feaux  exhalans  n'abforbent  jamais  ni  folide  infoluble,  ni 
•'  liquide.  ni  gaz,  parce  qu'ils  font  toujours  pleins  de  la  H- 
*'  queur  tranfpirable.    L'abforption  qui  n'a  lieu  que  dans 

une  certaine  temperatute,  et  qui  tieHt  a  la  tendance  a 

"  l'equilihrc 
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*'  1'equilibre  entre  un  liquide  non  fature  et  un  liquide  fa- 
**  turo,  eft  par  cela  meme  tres-bernee. 

'*  M.  Seguin,  en  pourfuivant  la  defcription  de  fes  ex- 
**  periences,  confirme  les  aflertiorrs  pr6cedentes,  par  Fhif- 
w  toire  de  plufieurs  malades  veneriens#  chez  lefquels  la  di£- 
"  folution  de  fublime  employee  en  lotion  n'a  rien  fait  tant 
*'  que  1'epiderme  n'a  point  ete  entame  ;  d'autres  a  qui  le 
*'  fublime  ainfi  que  le  muriate  d'ammoniaque  etde  mercure 
"  ou  le  fel  alembroth,  appliques  a.  fee,  n'ont  prod  u  it  d'ef- 
"  fets  que  lorfque  la  peau  s'entamoit  par  l'acretede  ces  fels  ; 
"  de  quelques-uns  qui  n'ont  eprouve  ni  erofion,  ni  action 
ft  confequemment  du  muriate  de  mercure  ou  mercure  doux 
"  applique  fur  la  peau.  Le  tartrite  d'antimoine  et  de  po- 
n  taiTe  ou  le  tartre  ftibie,  applique  ainfi  fur  le  ventre,  a 
"  purge  apres  avoir  produitdes  boutons  dans  le  lieu  de  l'ap- 
"  plication ;  la  gomme  gutte,  la  fcammonee,  appliquees 
"  fue  le  ventre  a  fee,  et  recouvertes  comme  les  matieres 
"  precedentes  d'un  emplatre  agglutinatif  a  fa  circonference, 
"  n'ont  fait  naitre  aucun  efFet  fenfible.  L'onguent  mer- 
:i  curiel  n'agit  que  par  une  fri&ion  qui  fait  penetrer  Tox- 
"  ide  de  mercure  fous  1'epiderme,  £t  le  met  dans  le  cas 
"  d'etre  abforbe ;  un  onguent  fait  avec  le  fublime  corrofif 
"  entame  la  peau,  et  devient  un  des  moyens  les  plus  prompts 
"  et  les  plus  aflifs  de  faire  penetrer  du  mercure  tres-oxide 
"  dans  le  torrent  de  la  circulation. 

**  II  n'eft  pas  necelfaire  d'entrer  ici  dans  de  plus  grands 
"  detail  fur  les  experiences  tres-nombreufes  de  M.  Seguin. 
"  pour  faire  concevoir  les  r^fultats  generaux  qu'elles  lui 
"  ont  fournis  et  qu'on  peut  n'duire  aux  fuivans  ;  i°.  Les 
u  vaiffeaux  abforbans  n'abforbent  dans  aucun  cas  ni  l'eau. 
ni  l'a'r'  ni  les  matieres  qui  y  font  melees  ou  diffoutcs  ; 

"  aVl'cpi- 
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"  2°.  l'epiderme  qui  les  recouvre  exa&ement  dans  l'etat 
♦*  fain,  les  empeche  abfolument  de  faire  cette  fon&ion,  et 
4<  ils  ne  Pexercent  qu'au-deflbus  de  cette  croute  ;  30.  Les 
"  matieres  dissolubles  font  peu-a-peu  enlev;'es  a  l'eau  qui 
"  les  diffout  par  l'humeur  de  la  tranfpiration  placee  a  l'ex- 
"  tremite  des  vaiffeaux  exhalans,  lorfque  cette  humeur  ne 
"  coule  point  en  torrent  comrae  dans  la  fueur,  ou  lorfque 
m  les  vaiffeaux  ne  font  point  refferrcs  com  me  par  une  tem- 
44  perature  trop  baffe  ;  40.  les  matieres  liquides  ou  fluides 
"  elaftiques  ne  font  point  admifes  dans  les  vaiffeaux  exha- 
lans,  toujours  pleins  de  l'humeur  tranfpiratoire  qui  y 
"  fejourne  ou  qui  y  eft  dans  un  mouvement  inverfe  a.  celui 
«'  de  l'abforption  ;  50.  les  matieres  cauftiques  feches  ne  font 
•«  abforbees  qu'apres  avoir  detruit  et  corrode  l'epiderme  ; 
"  6°.  les  matieres  feches  non  folubles  ne  peuvent  paffer 
"  dans  Ie  fyfteme  lymphatique,  que  lorfque  par  une  fric- 
"  tion  plus  ou  moins  forte  on  les  a  fait  pen^trer  a  travers 
**  les  mailles  et  les  pores  de  Pepiderme  jufqu'a  l'efpace  ou 
44  s'ouvrent  les  bouches  des  vaiffeaux  abforbans. 

"  A  ces  enonces,  qui  refultent  immediatement  des  ex- 
«  periences  indiquees,  M.  Seguin  en  ajoute  d'egalement 
"  iniportans,  qui  ne  font  que  des  confequences  neceffaires 
*  des  premieres  et  dont  nous  expoferons  ici  les  principaux: 
"  i°.  les  maladies  epidemiques  fe  contra&ent  par  la  voie 
«*  de  la  refpiration,  et  les  miafmes  diffous  dans  Fair  depofe 
4t  dans  les  poumons  font  abforbes  par  les  vaiffeaux  abforbans 
"  de  ces  vifceres  qui,  depourvus  d'epiderme,  jouiffent  d'une 
44  force  abforbante  tre.s-entiere  ;  2°.  le  diabete  ne  provient 
44  point  de  l'eau  abforbee  dans  Pair  par  la  peau,  mais  du  re- 
44  flux  de  celle  qui  ne  peut  pas  etre  enlevee  aux  poumons 
•«  par  1'air  trop  charge  d'humidite  ;  30.  les  amas  d'eau  cm 
4t  lcr,  diverfes  efpeces  d'hydropifies  ne  dependent  que  de  la 

44  difference 
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"  difference  d'a&ion  entre  les  vaiffeaux  abforbans  etlcsvaif- 

"  feaux  exhalans  ^4.°.  J'abforption  commune  dans  les  abfor- 

"  bans  par  le  vuide  qui  y  eft  produit,  foit  par  la  diminution 

"  de  preffion,  foit  par  celle  des  ftimulus,  leur  ftru£ture 

"  valvulaire  interne,  determine  le  mouvement  des  fluides 

"  de  leur  extremite  vers  le  fyfteme  des  vaiffeaux  fanguins ; 

"  50.  les  matieres  acres  et  ftimulantes,  en  faifant  contra&er 

"  les  vaiffeaux,  arretent  l'abforption;  1'afEnite  des  fub- 

"  ftances  a  abforber  avec  les  vaiffeaux  abforbans  determine 

"  egalement  cette  fon£tion;  telle  eft  la  difFerence  d'adtion 

"  des  matieres  nourriffantes  et  des  purgatives,  par  rapport 

"  au  fyfteme  des  vaiffeaux  abforbans  abdominaux ;  6°. 

"  enfin  les  virus  contraires  penetrent  paries  poumons ; 

"  1'epiderme  eft  un  rempart  qu'ils  ae  peuvent  franchir  dans 

"  1'etat  fain  et  dans  l'integrite  parfaite  de  ce  tiffu,  et  ils  ne 

"  peuvent  pas  etre  abforbes  par  la  peau." 

La  Medicine  eclairee  par  les  Sciences 
Phyjiques,  vol.  Hi.  p.  234. 

I  think  it  unneceffary  to  add  a  Cngle  obfervation  to  this 
extract,  which  will  convince  every  candid  mind  that  our 
conclufions  refpe&ing  cutaneous  abforption  have  been  hafty, 
if  not  wholly  erroneous. 
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lungs  in  diabetes, 

270 

S 
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